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Joining the Limbs of a Tree 
When a tree is small, but with suffi- 
cient growth, select two small branches 



clearly, and are 6ner than can be made 
with any of the above named sub- 
stances. 

It will not jar off, and the metal can 
be filed right up to the line, which 
makes it especially useful to tool-mak 
ers. To prepare the metal, simply put 
it in the fire, preferably inside of a 
piece of pipe, and heat it anywhere 
from a blue to a dull red. Then cool it 
quickly in water. This leaves the sur- 
face blackened, and lines scratched on 
it show up bright and clear, and the 
contrast between the black and the 
bright, clean-cut line is agreeably 
marked. — Contributed by D. Hamp- 
son, Middletown, N. Y. 



Limbi Joined Together by Nature*! Orowtii 

growing opposite and as near the 
crotch as possible, as shown at A in the 
sketch, and twine them together hori- 
zontally, one overlapping the other as 
a rope is twisted, leaving the ends free 
as in B. It will take about a year tor 
nature to join them. Then prune the 
ends off smooth and in time as the bark 
expands through the growth of the 
tree the connection will become as one 
solid piece, C, thereby binding the 
limbs together. This method may be 
used several times in one tree. Trees 
treated in this manner will not split 
through rapid growth or by the wind. 
This method can be applied to all fruit 
trees except the peach tree. — Contrib- 
uted by D. English, Norwood, O. 



Coloring Iron and Steel for Laying 
Out Work 

Various substances, such as blue vit- 
riol, red lead, soapstone, chalk and 
Prussian blue, are used to coat metals 
which are to be laid out. There is a 
good method of doing this work, how- 
ever, which requires none of these col- 
oring substances, in fact, requires 
nothing but > fire. The lines show tipj 



Protector for the Eyes While 
Grinding 
Glass protectors for the eyes are not 
always satisfactory, as they are liable 
to become covered with moisture from 
the perspiration of the face and make it 
hard for the user to see. Persons doing 
a great deal of grinding on emery 
wheels should protect their eyes with 
some kind of a shield. The one shown 
in the illustration is easily made and 
can be used with more comfort than 
ordinary glasses. Take a felt hat, Fig. 

1, and remove the rim as shown in Fig. 

2. Make and attach a cardboard shield 
as shown in Fig. 3. The cardboard has 




an opening cut out and a piece of cellu- 
loid stitched in for the transparent win- 
dow, — Contributed by C. C. Brabant, 
Alpena, Mich. ... 
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Gauging Dowel-Pin Holn 
When boring dowel pin holes in 
parts that are to be fitted together it is 
often a very difficult matter to get them 
in straight so that the parts wit] fit 
squarely when assembled. When a 
number of holes are to be bored, the 
little gauge shown in the accompany- 
ing sketch will prove quite handy. It 
is a time saver and also insures accu- 
rate work. It consists of a^ block A, to 
which the two side pieces B, are fas- 
tened with screws. The block A has a 
hole in. it to guide the bit. The side 
pieces serve to hold it squarely on the 
work. Make a punch mark on the 
work C to be bored, and slide the gauge 
over it until the point of the bit strikes 
the mark. Then bore the hole for the 
dowel. The gauge is to be held steadily 



being taken to get it as nearly airtight 
as possible. Attach a handle as shown 



Borinf Dow«l Hold SInliht 

on the work with one hand while the 
other turns the brace and bit. — Con- 
tributed by Edward Moore, Philadel- 
phia, Pa. 

Blacksmiths* Bellows Made from an 
Old Tank 

A serviceable blacksmiths' bellows 
can be made from an old tank by ar- 
ranging it as shown in the accompany- 
ing sketch. Secure an airtight tank and 
remove the top. Fasten a wide band 
of soft and pliable leather around the 
top with a hoop and some rivets mak- 
ing an airtight joint. Make a round 
wooden top somewhat smaller than the 
opening in the tank and fit an air valve 
on the under side of it. Tack the upper 
e^e of the leather to this top, care 



OU Tank Died for Bellom 

and place a weight on the top to make 
the leather fold into the tank, and to 
give pressure to the air. A few strokes 
of the handle will compress enough air 
to hold the leather up, then the weight 
in bringing it down forces the air to 
the tuyeres through the pipe at the bot- 
tom of the tank. This bellows does not 
need to be pumped steadily if the 
leather band is made wide enough, as 
sufficient air will be stored in the tank 
under pressure to supply the needs of 
the forge for some little time. 

The tank can be put up out of the 
way, either in a corner or above the 
furnace hood, the lever hooked to the 
ceiling, and a wire handle run down 
to within reach. — Contributed by F. M. 
Berchmaus, Scio, Ore. 



Makeshift Hook Lock 
A simple lock for a hook is made by 
driving a nail about 2 in. above the 
staple and 
bending the 
end over so 
it can be 
turned either 
way. To lock 
the hook, turn the nail over it as shown 
in the sketch.— Contributed by Thos. 
L. Parker, Olaf, Iowa. 
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Home-Made Steam Trap 

A steam trap is a-«elf-acting device 
by means of which water that accumu- 
lates in a pipe or vessel containing 
steam will b e 
discharged 
without permit- 
ting steam to 
escape. The 
means of doing 
this are various. 
Most of the 
traps make use 
o f the expan- 
sion of metals 
to open a valve 
and the one 
shown in the 
accompany- 
ing sketch is no 
exception. 

The pipe A 
can be of any 
size and should 
be at least 3 ft. 
long and have 
enough threads 
cut on the 
lower end t o 
permit it to be 
screwed through the plate B, then into 
the globe valve C which has the bon- 
net removed. This valve should have 
the one end plugged as shown at D. A 
tee is screwed to the upper end of the 
pipe A. and on this is screwed the bon- 
net of the valve C. A rod, F, is con- 
nected to the valve stem and has the 
upper end threaded to screw through 
the plate P for adjustment. The end 
of the rod is square so that a wrench 
can be applied. The two plates B and 
P are held apart by means of the side 
rods R which have lock-nuts at both 
ends. 

In operation the water act^mulates 
in the pipe until the rod cools and con- 
tracts, thus opening the valve V, allow- 
ing the water to escape. As soon as the 
water is replaced by steam, the rod 
expands and closes the valve. This 
trap is very easily made and if prop- 
erly adjusted, will work as well as any 
of the expensive ones upon the mar- 



ket.— Contributed by J. E. Noble, T 
ronto, Canada. 



Breaking Large Bottles with Boilii 

Oil 

The method of breaking small botti 
or vessels at the place wanted with 
kerosene-soaked string is well know 
but this method does not work so wi 
with the larger vessels. Following 
a method by which any sized gla 
vessel can be broken, — as for exampi 
a glass tub to be made out of a carbo 

Fill the vessel with cold water up 
the point at which it is to be broke 
Pour enough boiling oil over the wat 
to make a good coat on the surfac 
and before the oil has time to coi 
dash cold water on the outside of tl 
vessel. A clean break at the conta 
point of oil and water will be the r 
suit.— Contributed by F. M. J. Berc 
maus, Scio, Oregon. 



Substitute Bowl for a Lamp 

A fruit jar is a very handy article 
use as a temporary lamp bowl whi 
that part of the lamp is 
accidentally broken 
and you cannot replace 
it at once. Take the 
fruit jar cap and cut a 
hole in the top with an 
old knife, the size of 
the screw end on the 
lamp burner. Make 
the hole so the burner 
will fit tightly in the 
cap, and then use wax 
or soap to seal the 
burner in place to keep 
out the air. The only 
precaution is to have 
the burner fit the hole 
tight enough to keep it 
TO place. TKis tempo- 
rary bowl, used with 
care, will give good ser- 
vice until a new lamp or a new bo' 
can betlocured. — Contributed by C. 
Brabaii^'Alpena, Mich. 



1436 



POPULAR MECHANICS 



Home-Made Pattern Letters and Figures 



In carrying out the modem systems 
of the classifying, marking and record- 
ing sets of foundry patterns, it is fre- 
quently necessary to use large quan- 
tities of pattern letters and figures. A 
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Mold for Letten 

condition of this nature occurred re- 
cently, in which many thousands of 
letters and figures were needed to 
properly inaugurate a new system of 
this kind, says a correspondent of the 
American Machinist. After a some- 
what lengthy consideration of the 
matter, the following method was 
worked up and used with entire sat- 
isfaction, not only as to its efficiency 
and economy, but as to the quality 
of the product and the ease with 
which the letters and figures were ap- 
plied to the patterns. The method of 
doing this work was as follows. 

The letters and figures wanted were 
each to have two or more sharp points 
projecting from the back, by which 
they might be quickly and perma- 
nently attached to the pattern. This 
form is shown in Fig. 1. The plan was 



to make good and durable molds and 
to cast the letters of an alloy similar 
to type metal. To make molds of 
metal, as brass, and work out the 
forms by hand would have been 
much too expensive. Therefore some 
cheaper method must be devised. 

In making the molds, several sets 
of good pattern letters and figures of 
the "sharp gothic" style were pur- 
chased. A %-in. board. A, as shown 
in Fig. 2, was prepared shellacked 
and rubbed down, after which a rather 
heavy coat of shellac was applied and 
the letters arranged upon it as shown, 
while all around it were placed the 
strips BB in box-like form. The let- 
ters were very slightly oiled, and 
plaster of paris was mixed rather thin, 
poured into this box and as it was be- 
ginning to set was rammed down 
hard. When the plaster had thor- 
oughly set, the strips BB were care- 
fully removed and the plaster cast 
separated from the board A and the 
letters. It was then smoothed up on 
the back. The chamfers to facilitate, 
pouring and the "gates," one or more 
to each letter, were carefully cut, and 
it was given two light coats of shellac. 
The hinge lugs CC and the handle D 
were made of wood, but not attached 
to the plaster. This served as a pat- 
tern which was carefully molded in 
fine sand and a casting made of brass. 
The casting appeared as shown at E, 
Fig. 4. 

In the meantime a wood pattern 
was made for the other half, F, of a 
jointed mold shown in Fig. 4, and also 
cast of brass. This casting was 
planed up on the face and casting E 
fitted to it by a slight straightening 
with a hammer and a file finish. The 
two were then clamped together and 
the rivet hole in the hinge lugs drilled 
and the rivet inserted. It will be no- 
ticed that the alphabet is arranged in 
two lines so as not to make the mold 
too long and narrow, and the "gates" 
so made as to pour the metal from 
either side so as to avoid long gates, 
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which would have the effect of cooling 
the metal and result in defective let- 
ters. 

A smaller mold for figures was made 
in the same manner, except that in ar- 
ranging the figures there was one of 
each figure, with the exception that 
there were three of figure 1, two of 
figure 6 (reversed to form the 9), and 
four of the figure 0. 

The sharp points on the back of the 
letters and figures were provided for 
in this manner. The mold was closed 
and some melted lead, heated very hot, 
was poured into the mold. This 
marked the outline of the letters on 
the plain side of the mold. The loca- 
tion of the points was then marked 
with a prick punch. A small twist 
drill was ground to the proper form 
and the holes drilled to the depth re- 
quired. 

The molds having been made, the 
more difficult conditions of casting had 
to be considered and solved. This re- 
quired considerable patient experiment 
in order to obtain a proper alloy, and 
to ascertain the proper temperature 
of the mold. This temperature was 
finally found to be much higher than 
at first supposed practicable. First 
the proper alloy. Various proportions 
of lead, antimony and bismuth were 
tried. A fair success was reached, with 
one of lead, 90 parts ; bismuth, 10 parts. 



But this was later on improved by 
one composed of lead, 70 parts; bis- 
muth, 12 parts; antimony, 18 parts. 

Possibly the addition of a small 
quantity of tin might have improved 
the alloy, but in practice it is well to 
avoid too many ingredients lest mis- 
takes in the exact proportions occur. 

In the process of casting, the mold 
was closed and clamped by slipping a 
ring over the handles in the same man- 
ner that the blacksmith does over his 
tongs. It was necessary to heat the 
molds over a gas flame, hot enough to 
slightly discolor a pine stick held 
against them. The alloy was melted 
over a Bunsen burner, care being used 
not to overheat it, as even slightly 
overheating tended to destroy its flu- 
idity. The test used was that it be hot 
enough to burn a pine stick to a rich 
brown. 

An apprentice boy in casting these 
letters and figures used two molds, one 
in the process of heating, while he was 
casting with the other. By the use of 
these molds and the proper alloy, a boy 
was soon taught to be able to produce 
between two and three thousand good 
letters and figures per day. There was 
no finishing work required except to 
clip off the "gates" with a 14-in pat- 
tern-maker's chisel, held at the same 
angle as the inclination of the side of 
the letter. 



Lead Pipe Connection without a Wipe 

Joint 

The accompanying sketch shows how 
a quick repair was made on a heavy 
lead pipe. In moving my sink from the 
basement to the first floor I had to 
lengthen the lead pipe, and not having 
the necessary tools or knowledge for 
making a wipe joint, I used the follow- 
ing method to join the ends of the 
pipe: 

A child's top was used to turn out 
the lead on the ends of the pipe. This 
being done, I cut a rubber gasket from 
the sole of an old rubber shoe, placed 
it between the flanged ends of the pipe, 



and then drove a nail through the lead 
and rubber to make holes for the bolts. 
Four common stove bolts were used in 



Sfe 



Stove bolt 



w 




Gaskct 

Gasket in the Joint 

drawing the flanged ends tightly io- 
gether on the gasket. — Contributed by 
C. C. Brabant, Alpena, Mich. 



CA heavy lathe cut will not do accvrate 
work. ^ .. . ./ t</ ,; ' * I 
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HoMing a CIodMsline in a Post 

Th« rare of the ordinary rope clothes- 
line 14 not a little task when it must 
he pat ap and taken down each time 
there are 
clothes to 
dry. The 
line cannot 
IfC kept clean, 
nor will i t 
la.«t Umn i( 
left stretched 
between 
p'i«t<« all the 
time, A sim- 
ple method 
for hrtUMn^r a 
line, and one 
that makes it 
handy to 
place the 
rf»pe hetween 



The arrangement of the pnUesrs is 
shown in Fig. 2. It is obvious that 
when the rope is detached from the 
outer post it will be drawn by the 
weight into the hollow post, where it 
is housed until the next washday. — 
Contributed by Herbert Hahn, Chi- 
cago, Illinois. 



□ 



The ho!ifling 

consists of a 

'*' '*' hollow post 

used for one of the line posts. The 

bottom part of this post is a solid piece 



Preparing Plaster Walls 
for Papering 

When preparing a ceiling for paper- 
ing do not pull down any loose plaster, 
but get some tin washers used for fas- 
tening tar paper on roofs. Fasten the 
plaster on with these in the same man- 
ner as putting on the tar paper, driv- 
ing the nails into the joists. Cover the 
washers over with plaster-of-paris. The 
washers will support the plaster and 
the paper can be put on in the usual 

rope ricxwccii pjgnn^f — Contributed by Nerval Brad- 

nrn'li; >.y.P».-on,N.J. 

the sketch. 

Wedge Vise for a Woodworker's 
Bench 




ViM U*d* of Blocki uid  WmIk 



of square timber, set in the ground 
and the top part boxed in with 1-in. 
boards. In Fig. 1 is shown the post 
complete. The rope passes over a se- 
ries of pulleys, similar to a block and 
tackle, to which a weight is atuched. OnUrio, Can, 



The vise consists of three blocks of 
3-in. pine, two of which are nailed sol- 
idly to the bench. 
Two of the blocks, 
one which is nailed 
and the wedge, arc 
slightly beveled. 
This is to prevent the 
wedge and also the 
board from rising. 
The vise is tightened 
by placing the board 
to be held between 
the blocks and driv- 
ing the wedge in 
tightly. The wedge 
i s driven back t o 
hH>sen the grip. In 
Figs. 1, 2 and 3, is 
shown respectively 
the side, end and plan view, and in Fig! 
4 the perspective of the finished vise. 
The grip of this vise will not mark or 
otherwise injure the wood being held 
by it. — Contributed by Aaron Austin, 
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A Twiit Drill Box 

Small twist drills are apt to become 
lost or mislaid when not in use, if they 
are not kept in 
some special 
box or place 
provided for 
that purpose. 
A handy and 
easily made box 
for holding 
them is shown 
in the accom- 
panying sketch. 
Secure an 
empty baking 
powder box 
and solder as 
many parti- 
tions m it as 
you have dif- 
ferent sizes of 
drills. Make a 
hole in the lid, 
close to the edge, large enough to 
accommodate the largest drill. Now 
when the lid is in place on the box this 
hole can be turned to any desired com- 
partment and a drill removed from it. 
A slide can be made to fit over the hole 
as shown. Each compartment of the 
box should have the size of the drill it 
contains stamped on the outside. — 
Contributed by C. G. Smith, Brooklyn, 
New York. 



Inserting Small Screws 
The illustration shews a method of 
holding very small screws ready for 
insertion i n 



body of the screw. When the latter is 
dropped into the ring thus formed, it 
will be supported steadily, so that it can 
be readily inserted in the hole. After 
two or three turns with the screw- 
driver, remove the wire by pulling it. 
This will straighten it and free the 
screw. 



Driving Flies Away from a Screen 
Door 

The largest number of flies flock to 
the upper portion of a screen door 
ready to enter as soon as the door is 
opened. It takes some time to drive 
the flies away before opening the door. 
The illustration shows a device de- 
signed to do the "shooing" automat- 
ically when the door is opened. In 
Fig. 1 is shown the corner of the door 
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their holes, 
when one 
finds it clum- 
sy and diffi- 
cult to hold 
them with 
the fingers 
and manip- 
ulate the 
sc rewdriver, 
says Machin- 
ery. Take a 
piece of small wire and bend the end 
into a loop equal in diameter to the 



AuMmMic PIr "Shww" 

with the device in place, and in Fig. 8, 
the top end. 

An old curtain pole. A, is sawed off 
within 1 in. of the long, coiled spring 
inside and then placed in an upright 
position between the regular pole hang- 
ers BB. Blocks are used to m/' » a 
support for the hangers. A co* nav- 
ing a length equal to the distance from 
the comer of the door when opened, 
to the pole, is fastened to these two 
parts, and the spring is wound up to 
about the same tension as for a curtain. 
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Finding Ae Brake Horsepower 

A very accurate way to determine 

tiie brake horsepower of a gasoline 

engine is to use an arrangement as 

shown in the illustration. The device 




■howiM DfrMioa e( PoU 



consists of a number of blocks fastened 
to an old piece of belt, to the ends of 
which weights are atUched. The 
blocks are made of pine, and for a small 
engine, 2 by 4-in. timbers will do. Cut 
a recess in each block to fit over the 
rim of the flywheel to prevent them 
from slipping off when the engine is 
running. The recesses should be cut 
ibout V^-in. wider than the rim of the 
wheel to prevent them binding on the 
Hides. 

The blocks are fastened with screws 
to a piece of belt that is long enough 
to reach over the wheel and hang be- 
low the center on each side. Attach 
a bucket to each end of the belt, one 
of them larger than the other, the large 
one being pulled in the direction of the 
arrow. Place a quantity of sand in 
both buckets and start the engine. 
Keep adding sand to the lai^e bucket 
until the engine is working to almost 
its limit without affecting the speed. 
Let the engine run in this manner for a 
few minutes, until you are sure the 
test is right, then stop it and weigh the 
contents of the buckets. The differ- 
ence in pounds is the number of pounds 
pulled. Multiply the circumference of 
the wheel by the number of pounds 
pulled, the result by the number of 
revolutions per minute, and then divide 
the product by 33,000. This will give 
the actual brake horsepower of the en- 



gine. — Contributed by J. N. Bagley, 
Webber, Kansas. 



Protecting a Nevriy Painted WaU 
from nics and Dirt 

After the paint on the wall has thor- 
oughly dried, make some laundry 
starch, thin it out until it will flow 
nicely under a brush, and apply a coat 
to the wall. It will dry clearly and pro- 
tect the paint When the wall gets 
dirty all that is necessary to clean it is 
to wash off the starch and apply an- 
other coat. — Contributed by F. L. King, 
Islip, L. I. 

Forms for Cement Coping on Walls 
An old, crumbling stone wall can 
be repaired and given a neat appear- 
ance by laying on a cement coping. A 
contractor repaired such a wall by re- 
moving the crumbled portion and plac- 
ing the cement on top in forms con- 
structed as shown in Uie sketch. The 
forms consisted of pine boards, fastened 
together at intervals with heavy wire, 
as shown in Fig. 1, to prevent its drop- 



m 




Hm 7ona Cautrnctloa 



ping down over the wall. Uprights 
and crosspieces were used, as shown 
in Fig. 8, to prevent the forms from 
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spreading. The cement was first laid 
on the form and then toward the cen- 
ter, from each side. When the cement 
hardened properly, the crosspieces 
were loosened to allow the sides of the 
forms to tilt, then the wires were cut 
and the forms removed. 

Each time the forms were moved and 
put in place on another part of the 
wall, new wires were used. In Fig. 4 
is shown how bolts may be used instead 
of nails to hold end pieces together. 
The bolts will make it much easier to 
set up and take down the forms when 
changing them from one part of the 
wall to another. — Contributed by 
James M. Kane, Doylestown, Pa. 



of wood to hold in the water and turn- 
ing on the city pressure at the faucet, 



. Keeping Wire Mesh from Sagging 

I recently constructed a fence of wire 
netting in which I substituted a No. 10 
iion wire for the wooden frame. The 




Win Holdini Up M«h 

netting is fastened to the wire at the 
top by means of hooks made of No. 10 
wire and placed about 18 in. apart as 
shown in the accompanying sketch. 
This arrangement keeps the wire net- 
ting drawn up tight, is easier to put up, 
and looks better than a fence put upon 
a wooden frame. — E. M. Dunivant, Ft. 
Worth, Texas. 



To Clean Sink Pipes 

Sink pipes often become clogged with 
refuse and are hard to clean without 
the proper plumbing tools. The device 
shown in the accompanying sketch will 
do the work quite nicely and can be 
rigged up by anyone. Connect a hose 
pipe from the brass clean-out cap A to 
the faucet B, as shown. Place a sheet 
of rubber, C, and a block of wood over 
the strainer. By standing on the block 



SemOTinK tbe Olxtructien 

the obstruction can be easily washed 
out. If the hose can be attached to a 
hot water faucet, the flow of the hot 
water will wash out all grease that 
may have accumulated. — Contributed 
by C. G, Smith, Brooklyn, N. Y. 

Substitute for a Ratchet Wrench 
A common wrench can be made to 
operate the same as a ratchet wrench 
without taking it oflf the screw head, 
as shown in the illustration. A 
square-head cap screw is shown at A, 
and the wrench B is constructed so 
it will have all the essential gripping 
parts of a common wrench, yet tur/i 
around on the screw head in making 




Opcritci tbt Same u  Ratchet Wrench 

the backward turn. Turn the wrench 
over and it will remove a screw in the 
same manner. — Contributed by C. 
Purdy, Ghent, O. 
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Calq)er for Hexagons and Squares 




The tool here described is a com- 
bination caliper used to determine the 
exact size that a certain piece of round 

stock will 
"h ex" or 
square. 1 1 
will give in a 
m o m e n t's 
time the ex- 
act size o { 
the full 
square for a tap, having given the di- 
ameter of shank. In Fig. 1, C to Cj 
is exact size across flats, of the square 
of the shank whose diameter is A to 
Aj. For tool-room work it is almost 
indispensable and is something any 
mechanic can make in spare moments, 
says a correspondent of the American 
Machinist. 

Having determined the length of leg 
best suited to the work at hand, set 
a pair of sharp-pointed dividers to that 
measurement and describe (preferably 
on a sheet of tin) a circle as D-A-X-Y- 
Z, Fig. 2, with radius = OA, Fig. 3. 
Without changing the setting of the 





Layont of Tool 



hexagon and connect these points with 
scribed lines as A-X, X-Y, Y-Z. Next 
lay off the sides of the inscribed square 
in the lower half of the circle as A-D, 
D-Z. Drop perpendiculars from the 
center O to the center of the sides of 
the inscribed hexagon OB and the 
square O C. These perpendiculars or 
distances from the center O are the 
measurements used, together with the 
radius OA, to ascertain the location 
of the points ABC and AiB^Ci in the 
extended tool. Fig. 3. 

Care should be taken to have the 
three points A, B and C on each leg, 
all in a perfectly straight line from the 
outer point to the center of the pivot 
hole, as all six points should be in con- 
tact when the tool is closed. 

To use it as in Fig. 1, set the outer 
points A and Ai to the diameter of 
the work to be squared or "hexed" 
and the points B to B^ will give the 
exact size the piece will "hex," while 
the points C to C^ will give the size to 
which the piece will square. 



dividers, step off in the upper half of 
the circle, die half of the inscribed 



To Harden a Hammer 

• 

All hammers should be hardened on 
their striking faces only. As these are 
opposite each other and but a short 
distance apart, it would seem a diffi- 
cult task, but in reality it is quite 
simple; the only difference from any 
other hardening and tempering job be- 
ing that extra caution must be taken 
to prevent drawing the temper from 
the first face while heating the second. 
This can be done by filling the hammer 
eye with wet waste and keeping it wet, 
and by withdrawing the hammer from 
the fire occasionally and cooling the 
already tempered head in water. Thus 
the tempered head is kept cool and the 
heat confined to a short distance back 
from the second end or face. To tem- 
per, quench as you would with any 
chisel or tool, polish with emery cloth, 
and dip when the temper has drawn 
down to a light brown. Most author!* 
ties give 430® (light yellow) as the 
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Measuring, Marking and Cutting Rafters 



As a rafter is the long side or hy- 
pothenuse of a right angle triangle, the 
best way to find the length is to cal- 
culate it by mensuration and then mark 



Ituldiis for An|lci 

each rafter at the proper angles for cut- 
ting. The length may be found by tak- 
ing the square of the height of the roof, 
adding to it the square of one-half the 
width of the building, and extracting 
the square root of the sum. This will 
give the length. For example: sup- 
pose the height of the roof or gable is 
6 ft. and the width of the building is 
16 ft., then the square of G is 3G, and 8 
(one-half the width of the building) is 
G4 ; ,'iG plus Hi equals 100, and the 
square root of 100 is 10, which is the 
length of the rafter. 

When the length is known, the fol- 
lowing method may be used to mark 
the angles for cutting: If the roof is 
called a half pitch, the angle of cut- 
ting will be the same at each end, or 
45 deg., and the rafters can be cut in 
a miter box and will fit regardless of 
which ends are placed together. Lay a 
square on the end of the rafter that is 
to rest on the plate of the building, as 
shown in Fig. 1. On the blade A let a 
figure represent one-half the width of 
the building and on the blade B let a 



proportionate figure represent the 
height of the gable. For instance, if 
the building is 24 ft. wide and the roof 
is to be 7 ft. high, lay the square with 
the figure 12 just to the edge of the 
rafter on the blade A and the figure 
7 on the blade B. Make a pencil mark 
along the side of the blade as indicated 
by C. This-will mark the proper angle 
for the lower end of the rafter. Move 
the square to the other end of the rafter 
and lay it down in the same manner 
and with reference to the same figures. 
Make a mark just outside of the blade 
B as indicated by D. This will be the 
upper angle for the top end of the 
rafter. This method gives the proper 
angle for each end of the rafter on any 
pitch of the roof. Always remember to 
have as many inches on the blade B 
as the roof is high in feet and as many 
inches on the blade A as half the num- 
ber of feet the building is wide. Care 
must be taken to have the marks C and 
D the proper distance apart so that 
when the angles are cut the rafter will 
be the right length. 

The length of the rafter and the 
marks for cutting can be done at the 
same time. This method saves cal- 
culating the length and does the meas- 
uring and marking in one operation. 
It will give the pitch of the roof ap- 
proximately correct. While at certain 
pitches there may be a very slight dif- 
ference in the height of the gable from 
what is expected, the rafters will 
always fit properly because they will 
be angled according to their strength. 
This method consists in laying the 
square as in Fig. 1 . but at certain angles 
for different pitches, and moving the 
square along the rafter from mark to 
mark one-half as many times as the 
building is wide. When the square is 
laid on the first time, a mark is made 
along the side of ihc blade A. This 
mark will be the proper angle for the 
end of the rafter that sets on the build- 
ing plate. Another mark is now made 
along the outside of the blade B and 
the square is moved along the rafter so 
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that the figure on A comes to this 
mark. This operation is done, as men- 
tioned, one-half as many times as the 
building is wide in feet. The last mark 
made on the outside of the blade B will 
be the mark for cutting the top end 
of the rafter. When the square has 
been laid on the rafter the required 
number of times it is evident that the 
first and last marks will agree with the 
marks C and D, as shown in the illus- 
tration, and will be the proper angles 
and length for cutting the rafter. 

The assumed projections of the oppo- 
site rafters must be taken in considera- 
tion and counted in on the width of 
the building to obtain the right figure 
to make the rafters fit properly. If the 
rafters are to be set on the plate as 
in A, Fig. 2, the width of the building 
must be taken from the point 2 instead 
of 1, and if they are set as in B, the 
length of the rafter must be measured 
from the point 1 and the width of the 
building taken from 1 instead of 3. The 
part from 1 to 4 and from 3 to 4 is 
regarded as an appendage — Contrib- 
uted by J. G. Allshouse. 



How to Make a Trouser Hanger 

The hanger is made of a piece of 
heavy wire about 4 ft. long bent so as 
to form a complete circle with a hook 
made on one end and the other twisted 
about the wire at the base of the hook 
to hold them together, as shown in 
Fig. 1. The wire is then bent double, 
Fig. 2, and the ends turned up, Fig. 
3, to make hooks for the buttons. The 
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Wire Tro.uer Hanger 



spring of the wire will keep the waist 
band tight. The method of applica- 
tion is shown in Fig. 4. — Contributed 
by Herbert Hahn, Chicago, 111. 
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Keying Foundation Timbers 

There are three ways of keying one 
timber crosswise to another, as, for 
instance, in making a temporary or 
semi-permanent foundation for a saw- 
m i 1 1 or other 
machinery, says 
Power and 
Transmission. 

The first is 
shown in Fig. 
1, where the sill 
A is simply 
boxed out a bit 
wider than the 
cross-tie B, and 
the wedge or 
key C is rect- 
angular. The 
objection 
to this, which 
of course is the 
easiest way, is 
that the tie B can lift, unless the weight 
upon it is very great and it can tip, if 
there is any great cross thrust. 

The lifting tendency is very largely 
overcome by making a dovetail on one 
side of the gain in the sill, as seen in 
Fig. 2. This prevents tipping to the 
left as seen in the sketch, but not to 
the right. 

The best way, however, is to make 
the box in the sill a full dovetail, as 
seen in Fig. 3, and to use a rhomboidal 
wedge, as shown at C in the same fig- 
ure. Several of these wedges can be 
made economically by taking a piece 
of wide plank, as long as the wedges 
are to be, and canting the saw table 
so as to cut it on the bevel. 
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Converting Quicksand into Rock 

Quicksand can be made into a solid 
rock and save the driving of piles 
where it is desired to secure a good 
strong and lasting foundation for 
bridges, buildings or machinery. TsP 
a hand or power force pump and a 1 
pipe nozzle, and inject liquid cen 
into the quicksand. One bag of 
ment will solidify 7 cu. ft. of quicksi 
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Air Lock for Boats 



1 tlw Side of a Boat 



To make a useful and 
efficient air lock for 
boats take a board 
about 3 ft long, nail 
ends and one side to it, 
and fit it to the side of 
the boat. Make two of 
them, one for each side 
of the boat and fasten 
them a little above the 
waterline. Fasten them 
securely and calk with 
tar. With these at- 
tached, the air caught 
in the lock will prevent 
a boat from upsetting. 



Finding the Gradient of a HiB 

Many motorists may have wished at If the short arm projects 3 in., a 5-ft. 

some lime or other to find out the gradi- long arm will give twenty readings, 
ent of some hill in their neighborhood, These can be again subdivided into as 
says Automobile Topics. This can be many parts as the accuracy desired may 
readily done with the assistance of a require. With this simple affair and 
level and a piece of straight timber — a an ordinary level, take the car to the 
lath will do. First run the car on a 
perfectly level flo^jr and have the tires 
all pumped up to normal. The foot- 
board should be made parallel with the 
floor, that is, horizontal. Obtain a 
piece of lath, ^/^ in. thick, 2 in. wide 



center of the slope you wish to meas- 
ure. Stop on the slope, stand the 
short arm on the edge of the footboard 
near the rear wing, Fig. 2. Place the 
level on top of the long arm, and when 
the long arm is moved to be exactly 
and fli^ ft. long, and have the edges horizontal, read off the figure of the 



planed true and straight. Fasten 
small piece of wood firmly at right 
angles on one end of this lath. The 
piece »ih(iu1d extend 2Ys o^ 3 in. below 
m. H H. H.>. inr 




Pindinf the Oitit ol  Hill 

the edge of the long piece. Along the 
txrttom edge of the long arm mark off 
at a number of points the exact dis- 



dtvision cutting the rear edge of the 
footboard. This gives the slope, ex- 
pressed as a fraction, viz., 1-20, 1-14, 
1-171^, etc. This operation can be re- 
peated on every change of slope, and 
if the surface distance between each 
change of slope be taped, the section 
of the hill can be easily plotted. If it 
be desired to express the slopes thus 
found in degrees, sufficient accuracy is 
obtained up to 20 deg. by dividing the 
denominator of the fraction into 60. 
Thus, a slope of i/4 equals 15 deg., 1/fi 
equals 10 deg., 1/8 equals 7% deg., all 
approximate. 



Add aluminum bronze to a white or 



■we apart that the short arm projects light paint that is to be used for letter- 
' th- ' irm, or from A to B. ing on a dark ground. 
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SHOP NOTES 



Home-Made Air-Hose Connection 
Those who have used compressed 
air on pneumatic tools will appreciate 
the air-hose connection shown in the 
illustration. The ordinary method of 
connecting an air hose to a pneumatic 
hammer or other appliance of this kind 
very easily loosens it from the socket 
by the moving of the hammer and the 
force of the air. In Fig. 1 is shown 
the ordinary connection where A is the 
hose; B, the grooved connection and 
C, the threaded end to which the ham- 
mer is fastened. Wire is wound around 
the hose at C. 

The home-made connection is shown 
in Fig. 2. I used a ^-in. nipple. A, 
and cut nicks on the outside, about % 
in. apart, then forced it into the hose. 
The nicks hold the nipple from coming 
out. I slit a %-in. nipple, C, in two 
and placed the two halves on the %-in. 
hose, one-half on each side. Then I 
cut one arm from a %-in. tee, B, and 



Connectioiu lot Alt Hoit 

screwed it over the two halves on the 
hose, compressing the hose the thick- 
ness of the nipple slit, which forced 
the inside against the nicked part of 
the 14-in- nipple and prevented it from 
coming out. — Contributed by Philip J. 
Conley, Chicago, III.. 



A Light Power Hammer 
The accompanying sketch shows the 
construction of a power hammer for 
use in small shops, where the cost of 
an expensive machine is prohibitive. 
The guide and hammer are specially 
constructed parts. A little pull on the 
belt will cause enough friction to carry 
the hammer to the top of the guides. 



When released, the hammer will strike 
a blow proportional to its weight and 



Friction of Bslt Dnwi Himnct Up 

height of drop. Different dies may be 
bolted to the anvil to make parts that 
will answer, in many ways, the same 
purpose as drop forgings. — Contrib- 
uted by Urban A. Towle, Portland, Me. 



Turtiing a Rusty Screw 

In turning a rusty wood screw, the 
head often becomes damaged so that 
the screw- 
driver will 
slip. This 
trouble may 
be overcome 
by putting 
the point of a 
chisel in the 



groove to one side of the center, as 
shown in the illustration, driving the 
chisel with a hammer and following 
around as the screw turns. — Contrib- 
uted by W. C. Parker, Kanawha, la. 
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Burning Smoke from a Forge 

Coal smoke is nothing else than un- 

burned carbon. When great clouds of 

smoke go up from a forge, heat is 

wasted, I hit upon an idea to prevent 



part pure asphaltum; 3 parts linseed 
oil, 1 part turpentine. To each gallon of 
this, add from 14 to Vz lb. of drop black 
and from y^ to % oz. of burnt sienna. 
according to the shade desired. After 
thoroughly sanding, apply with a large 
brush and wipe dry within one minute. 
Allow this to stand two days. 

Give the surface a coat of golden 
shellac cut in alcohol, to which has 
been added enough bismark brown to 
slightly color. Sandpaper and give the 
first coat of varnish, thinned slightly in 
turpentine. After from 24 to 48 hours, 
apply a second coat just as the varnish 
comes from the can. This will produce 
a very desirable finish much in favor. — 
Contributed by E, C. Andrus, Colum- 
bus, O. 



Smoke-Burning Porta 

this waste and worked it out, as shown 
in the sketch, successfully. 

Using a common forge with hood at- 
tached, I connected at D a tin pipe of 
the same size as the opening in'o the 
suction side of the blower, as shown at 
C. When the blower is in use, the 
smoke that rises from the fire passes in 
the direction of the arrows back 
through the blower and up to the fire 
without escaping into the open. By 
using this method, I have been able to 
get much more heat out of a given 
quantity of coal.^-Contributed by J. N. 
Ragley, Webber, Kansas. 



Sorting Steel Balls 

A number of small tin boxes having 
hinged covers with the cover of one box 
soldered to the bottom of another and 
each division drilled with holes of the 
same size, makes a convenient appara- 
tus to quickly sort steel balls. Begin- 
ning at the top, holes which will allow 
all sizes of the balls except the largest 
ones to pass through them are drilled 
in .the bottom of the first box; in the 
bottom of the next box, holes of such 
size that only the next smaller balls 
will be detained therein, and so on until 



Oak Finish on Hard Pine 
Owing to the scarcity and high price 
of oak for inside woodwork, many of 
the builders of moderate priced small 
houses are utilizing hard pine for their 
finishing material by using various 
shades of stains. This is the proper 
way to have a beautiful finish on hard 
pine and at the same time imitate oak. 
The proportions for the stain are: 1 



r DIStrent Uttd Balli 



you have provided a box for each of the 
usual sizes of balls. 

After cleaning the balls, all sizes are 
placed in the top box and the vriiole 
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combination shaken up. The balls will 
pass from box to box until they reach 
one with holes too small for them to 
pass through. 

As the cover of each box is free to 
open, the right sized balls can be taken 
out without disturbing the others. — 
Contributed by C. G. Smith, Brooklyn, 
New York, 



A Dairy Pail Hanger 

The accompanying illustration 
shows a method of bending a wire so 
that when it is hung on a nail a pail 
__ may be sus- 

pended from 
the hook, 
keepi ng it 
clear from 
the wall. The 
h en d ing of 
the wire is 
so clearly 
shown that 
the hanger 
needs no fur- 
ther explana- 
tion. The long bend resting against 
the wall at the bottom keeps the hanger 
from swinging around under the 
weight of a full pail. The base of the 
wire is 8 in. long and the upper part 
16 in. Contributed by John A. l-ong, 
Walkerton, Canada. 




Preventing Breaks in Garden Hose 

Breaks in garden hose near the 
>upling can be prevented by removing 




the hose and slipping a coil spring 
about 8 or 10 in. long over it, as shown 
in the illustration. The spring should 
fit the hose neatly. After replacing the 
coupling, the spring may be fastened to 
the band around the hose as shown. — 
Contributed by E, Maurice Dunivant, 
Fort Worth, Texas. 



Counterbalance for a Cellar Door 

The accompanying illustrrli ■^n shows 
a device attached to a cellar door to 
assist in lifting it, as well as tu keep it 
from falling and breaking the hinges. 
A piece of heavy iron. A, is bent into 
the shape of an L and bolted to the 
door. The short end of A, which is 5 
or C in. long, is attached to a coil spring, 
B, The other end of the spring is 
fastened to an L-shaped piece, C, on 
the joist, by a long threaded eye-bolt 



How to Draw a Wavy Line 

When it is desired to draw a wavy 
line with the ruling pen, simply sub- 
stitute the edge of a coarse-toothed 
comb for the straightedge. The more 
rapidly the pen is drawn past the teeth, 
the less wavy will the line be. Use a 
coarse comb in which the teeth are not 
too flexible. — Contributed by A. J. 
Augustine, Muskegon, Mich. 



CcUw Door Counlnbaluice 



CShouId the paint on the rim of an 

automobile wheel be knocked off in for regulating the tension. This ar- 

places in removing the tire, take time rangement does away with the rope 

to apply a good enamel to prevent the and pulley above the door. — Contrib- 

forming of rust. uted by C. H. Floyd, Elwood, Ind. 
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Oil Can Bottom Spring 
When the spring bottom in an oil 
can gives out, 
do not throw 
it away. Take 
a piece of 
brass spring 
wire, bend it 
as shown in 
the sketch, 
being careful 
to cut it to 
the proper 
length, and 
place it in the 
can. The 
pressure of 
the spring 
will keep the 
bottom out 
in the origi- 
nal position. 
The spring can be made in a few min- 
utes and will save the price of a new 
oil can. — Contributed by C. T. Sten- 
dahl. Center City, Minn. 

Faint-Brush Drainer 
In the illustration. Fig. 1 shows a 
paint pot with a paint-brush drainer 
attachment. The attachment is made 
as shown in Fig. 2 from a 1-in. strip of 
metal. The diameter of the band 
should be ^^ in. less than the pail. 
Hooks are attached to the band for 
holding it in position on the top edge 
of the paint pot. The outside of the 




RiD( DnlDi Flint in tbe PtH 
paste, glue or paint pots will always 
remain clean, if this attachment is used. 
When the brush is drawn over the band, 
the surplus liquid drains down into 



the pot instead of on the outside of the 
pail. — Contributed by W. A. Jaquythe, 
Richmond, Cal. 



Emery Wheel Switch 

It is well known that an emery wheel 
requires a considerable amount of 
power when running, even though no 
grinding is being done. It is also true 
in most shops that the men who use 
the wheel are very careless about shut- 
ting off the power when they are 
through using it. In order to prevent 
this waste of power a treadle device 
for throwing the switch can be used, 
as shown in the accompanying sketch, 
says the Railway Age Gazette. 

The original switch A, has an exten- 
sion B, bolted on, and this, through 
the two connections and the lever C, 
is connected with the upper arm of the 




Switch Woikcd br  Pool L«vn 

lever D. This lever is pivoted at its 
lower extremity on a fixed shaft and 
has a bell-crank extension, at the end 
of which there is a treadle. Midway 
up this lever D, there is a helical spring 
which bears against a stop on the ma- 
chine. When the machine is to be 
used, the operator puts his foot on the 
treadle and by pressing it down, throws 
the switch in and closes the motor cir- 
cuit. He holds his foot on the treadle 
while he is at work, and when he lifts 
it to go away the spring throws ont 
the switch "od the wheel stops. 
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Since the application of cement to so 
many kinds of structural woric, there 
have been numerous designs created in 
connection with log houses. The de- 
velopment of the cement industry has 
enabled architects to form designs of 
modem log residences for the country, 
the beaches, the city estate or wherever 
required, says Rock Products. Some 
of the designs of logs in combination 
with concrete effects are exceedingly 
attractive in appearance. Stone or 
pebbles for the rubble surfaces are used 
with good effect, while other types are 
executed with imitations of the natural 
materials in cement. There are cot- 
tages desired with the rubble sur- 
faces set off with broken bottle green 
glass. Some good effects have been 
secured with hard wood set in blocks, 
angles, sections, curves and the like in 
the cement walls of the log frame 
cabins. There are other patterns pos- 
sible ; parts of frames, turns, etc., are 
utilized in conjunction with the rubble, 
cement and log work. Furthermore, 
models of attractive combination log 
and cement houses are made by intro- 
ducing novelties in window sash, 
frames of heavy doors, metal doors, 
sheet iron or tile smokestacks, novel 
shaped windows, projecting ends of 
logs at the comers and kindred com- 
binations. 

One form of a log house is illustrated 
in Fig. 1. The house is built with log 
sides, and the front and back with ce- 
ment covering on the log base. The 
sides can be filled in with cement, too, 
if desired, so that the log work only 
shows at the edges. Or, instead of 
having a smooth front, made with the 
cement packed in between the logs, 
the cement packing may be used for 
tilling purposes only. This filling need 
not extend so deeply as to entirely 
cover the lines of the logs. The log 
surfaces will then show, resulting in 
a novel exterior for the building. The 
detail of putting up the logs is shown 
in the sketches in order. 



The manner of uniting the edges of 
the logs, when it is desired to have the 
ends square, is shown in Fig, 3. THe 




ends are simply chipped down to the 
square form required, and then the 
logs of one series are cut out so as to 
admit of the jointinji^ with the logs of 
the other, as shown in the sketch. 
After the jointing work is completed, 
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ihe mixed cement is packed id between 
iftc \»^s and permitted to set, resulting 
in a very firm and tight wall, if the 
work i.s correctly done. The cement, 
sand and water should be properly 
mixed and put in order for use. The 
cement, when fxi wet, cannot be prop- 
erly packed. Again, if the mixture be 
t'Mi dry, proper packing will be equally 
difficult. Only when the mixture is of 
the right consistency, can it be placed 
securely in pf^ition and allowed to dry 
out. Such a concrete wall will last 
indefinitely. 

A mode of effecting the comer con- 
nection, when the logs of one series 
are to 1^ round, is shown in Fig. 3. 
'I'he Njgs of one series are cut out oval- 



shaped at the joints aad the logs of 

the opposite series are placed as shown. 
Then follows the concrete packing as 
before. Sometimes a joint is made with 
a bolt passing through the two It^s at 
the terminal, as in Fig. 4. 

A building erected with logs planed 
and their ends squared is shown in Fig. 
5. This building is intended for serv- 
ice in parks, for care-takers on large 
estates, for garage purposes, etc. The 
wood should be of a quality capable of 
taking a finish. Polished hardwood 
door frames, window frames and frame- 
work for the entire structure give a 
building of this nature an attractive 
appearance, when built up in unison 
with the cement wall and lillings. 



False Bottoms for Roof Gutters 



All gutters must, oKviously. have a 
pitch or fall toward the outlet, and in 
the hanging type, such as the eave 



PiIm Battom in tht Cuttcn 

trough, lliis fall is perceptible from the 
ground. < >flcn if the fall is pronounced, 
it destroys the symmetry of the house. 
To overcome this, the molded face 
styles are made throughout and a false 
bottom which has the necessary fall to 
the outlet, Koldcred in, says the Metal 
Worker. Considerable trouble is ex- 
perienced with these bottoms, owing to 
their breaking from the sides of the 



gutter, despite rivets and soaking in 
solder. 

Inasmuch as these gutters are in- 
tended to be ornamental, the sketch 
shows how this ornamentation can be 
enhanced by extending a few of the 
-Stretcher courses of the brick work, and 
by alternating the bricks of the header 
course one in and one out, an appear- 
ance of dentil blocks is obtained. 

The gutter proper can have the re- 
quired pitch in the vertical members A, 
B and CD, and the facia piece E made 
separate and with a drip as shown. 
This facia piece is soldered to the gut- 
ter and, as gutters are usually made of 
heavy material, can be one or two 
gauge lighter. 

At the lowest point or outlet, the bot- 
tom of the gutter will be down to the 
horizontal line of the facia piece, which 
rests on the brick work. The outlet 
tube is put in and soldered in the cus- 
tomary manner and would either con- 
nect with a leader on the outside or the 
inside of the wall. 

The braces F are of galvanized or 
tinned band iron, % by 1-in. stock, 
bolted to the front part of the gutter 
and riveted to the roof flange of the 
gutter as shown. These rivets are 
soldered watertight on the under side. 
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If, instead, it is specified that these 
braces be attached after the setting of 
the gutter and nails driven through 
to the roof sheathing, then the entire 
brace must be soldered to the roof 
flaage of the gutter to prevent leaks 
through the nail holes. • The braces 
are made all alike and spaced 2 ft. apart. 
The gutters are made in a length on 
the crown line from the outer edges of 
the fire or battlement walls G. At the 
inner lines of the walls, the roof flange 
of the gutter is cut and flattened out 
and forms a flashing which goes up and 
under the cap flashing that was built 
in with the wall. The wall flashing con- 
nects with this flashing of the gutter as 
shown in the illustration. Should the 
wall flashing be very high at the outer 
edges of the walls, use some roofers' 
paint skin and secure it to the wall with 
hooks to keep rain from blowing in be- 
hind the flashing at G. A much better 
method would be to step the flashing 
into the brick work. 



Improved Sleeve Ironing-Board 

A practical sleeve ironing-board, hav- 
ing both top and bottom boards shaped 
for such use, is shown in Fig. 1. When 
the board is placed on the table, one 
can iron without bending over it. The 
small board is for ironing sleeves of 
shirtwaists and dresses, the other for 
waists, shirts, children's clothes and 
small pieces. This board will also fit 
the shoulders and fronts of waists. 

The b9ard is made of pine or bass- 
wood ; the spool for the upright can be 
obtained from a tailor. After the 
boards are cut as shown by the dimen- 
sions and rounded at both ends, they 
are fastened to the spool with long 
brads. Bore holes through the boards 
matching the holes in the spool, fill 
them with hot glue and drive dowels 
of hard wood through both boards and 
spool. 

Half a yard of white felt will be suffi- 
cient to cover both boards and extend 
over the sides, so that it can be fastened 
with tacks. One yard of unbleached 
muslin will make four covers for the 



outside. Two spools of narrow tape 
are used to run through the casings of 
the slips and the tape tied underneath 




- Fio I 




Fia.2 



Ironing-Board Details 

the boards. Thus the slips can be 
easilv removed and laundered. The 
upright, being made from a large spool, 
prevents the articles that are to be 
ironed from being caught underneath, 
and also gives depth enough between 
the boards to keep the waists and chil- 
dren's dresses in shape. — Contributed 
by Katharine D. Morse, Syracuse, N. Y. 



Removing Old Paint with a Pneumatic 

Tool 

Old paint on engine tanks can be 
quickly and eff^ectually removed by us- 
ing a boilermaker's 2Vi>-in. stroke air- 
gun or pneumatic hammer, with a rip- 





Pneumatic Hammer and Tool 

per tool. Hold the ripper at an angle 
so as to clip off the paint and not cut 
into the metal. — Contributed by Harry 
F. Leonhardt, Minneapolis, Minn. 
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Bushing Loose Pulleys 

 i"l>s thai frcc|ucntly fall It consists of two flange bushings, A 

itic rc[>air man is that of and 11, of cast iron, bored and turned 
I'll .)iini;.s in Imisc pulleys, a running tit on the shaft, and in the 
pulley, with oil grooves inside and out. 
and an oil space in the center. Space 
for the flanges is obtained by facing 
the ]iulley hubs where necessary. 

Tills style of bushing is easier t;i 

"" make, therefore cheaper, and will stan:l 

more abuse and neglect than the tight 

^^ brass bushing, and if once used you will 

^S not revert to the old method, 

^ Punch Block for Small Holes 

^p Sheet metal workers will find the 

^1 punch block, shown in the accompany- 

ing sketch, very handy ftir punching 
small holes in sheet metal. Its small 
si/c pi-rniiis uf it being carried about 
from place to place. 

Turn up a block of steel, A, in the 
lathe to the desired size. Cut a grmive 

•' H  about 's '»- "ide in the edge of the 

top llango, Amund the top edge drill 
. '.'..■ '.I ilii Aiiiriii'itti hi'les ranging in size fmm -^ in. to 

  I'l >.i t <ll, \\\,-\ 

>  I" I t I V 



ll.„,,ll, J..IJJ1'I ■> 


,,„i,..l II.. I.-P 
.,1.1.1.1 l.,i il.. 


1, , 1,,,,, -1,1 


..i.'l II.. -Iii'lii' 
III- II iiii II • 


1" i III .iilii'i 
Im> 1. 

111.- a "I'-" 


i,i.,,. ~l..i.li lib 



l'>Lu.hLi,£ H.>I(> in Shfct Mttal 

I, ,11- . iiiiil'M'.i I'" ~ '■ ' t '" '""' b-'^i" a -iei I'i punches made 

•' iiiiniiii 4*' _^^j|||.,]„ ,n ,,|„l iiiiHiiiiit l>' lit ilniii. Ill puiubiui; a hole, slip 

A'Mi-, .mkI !■■' "".jj,,! ,.||„ „.,|, V III .-I'.ia Ibv iluvt l' in the gro.'ve under the 

III •t.ii-.truil '1 - . ,1,, t,i|.,|, pi.jii-i hole .md mI ihe punch on it. 

i..n u is lava  , ^^,j,,„,,i..,, ,^ ^,,., ,.,,.^^, ^^i„, .^ |,.,n,n,„ will 

'"K. It hasgiY" ' "' f..iv.- the punch through, cutting a 
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smooth, clean hole. Better results will 
be obtained if the top flange is hard- 
ened after it is finished. The work 
done with this punch is fully as good 
as that done with a more expensive 
punch press. — Contributed by C. Pur- 
dy, Ghent, O. 

Noisy Line Caused by a Tie-Wire 
Break 

Having gone over a line that was re- 
ported noisy, and satislied myself that 
the trouble was not in the instrument 
or fuses, I concluded that it was in the 
aerial, of which there were eight spans 
between the cable box and the instru- 
ment, says a correspondent of Tele- 
phony. On climbing a pole and ex- 




Showing Point of Brc*k 

amining the glass where the line was 
tied, I found the copper wire corroded 
and parted. It was held in place by 
the tie-wire, which was wrapped to 
hold the wires up, but would allow the 
ends to move just enough to cause the 
line to be noisy when a conversation 
was in progress. Splicing in a new 
wire cleared the trouble. 

Invisible Door Catch 

A catch for small doors on cabinets, 
bookcases, etc., can be easily and 
quickly made of two pieces of spring 
brass about y^ in. wide. These pieces 
are bent as shown in the sketch, one 
to form the concave. A, and the other 
to form the convex, B, part of the 
catch. The concave piece is fastened 
to the door jamb so that it will extend 
to the outer edge of the jamb as shown. 
The convex spring is then fastened to 
the door over a slot previously cut in 
and exactly opposite to the concave 



piece, so that they will fit together 
when the door is closed. The slot over 




wliicli the spring B is fastened should 
be cut deep enough to admit the end 
when it is pressed down flush with 
the edge of the door. This catch will 
hold the door securely, yet not so 
tightly that a slight pull will fail to 
open it. — Contributed by L. M. Eifel, 
Chicago, 111. 

Electrician's Tape Carrier 
Secure an old key chain and put a 
wire through the 
end of it in place of 
the ring. Bend the 
wire around so it 
will not work loose 
from the chain. Slip 
the roll of tape on 
the chain as shown 
in the sketch. If al- 
lowed to hang out- 
side of the gar- 
ments, it will al- 
ways be at hand 
when wanted, and 
save the electrician 
considerable time. 
—Contributed by W. T. Tarr, Joplin, 
M' 




GDo not screw a spark plug in tight 
while the motor is hot. The result will 
be stripped threads when removing 
after the motor has cooled. 
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Calipering over Flanges 

When it is necessary to gauge the method is applicable to inside calipers 
thickness of a piece of work which lies when taking the size of chambered re- 
liehind a flange, the ordinary calipers cesses, etc. The caliper setting is 
changed, as shown by the dotted lines, 
to get them out of the narrowed hole, 
and then they are again opened until 
the punch marks are the correct dis- 
tance apart. 

The methods shown in Fig, 2 are 
quicker and will permit measurements 
closer to the corner under the flange. 
To get the thickness of the flange, 
simply use a block as shown to the 
left in Fig. 2, then subtract the thick- 
ness of the block from the measurement 
obtained by the calipers. This method 
can also be used for measuring a cham- 
bered recess. If a block is not at hand, 
use a second pair of calipers as shown 
to the right in Fig. 2. After removing 
the first pair of calipers from the work, 
replace them to size by means of the 
second pair. 




PiK. I — Cilipcrins with Prick-Punch Hatki 

are of no use, because the dimension is 
lost as soon as the calipers are opened 
for removal, says Machinery. The 
view to the left in Fig, 1 shows a neat 
method of repeating the setting. All 
that need be done is to make a fine 
prick-punch mark on the face of each 
leg, and carefully measure the distance 
between these marks with the points 
of a pair of dividers. After the calipers 
are removed they should be closed 
until the punch marks again coincide 
with the divider setting, when the dis- 




Pig. t— Block or Two Piir of CaUpcn 

tance between the caliper points will 
equal the thickness of the work. If 
this is done with care, very accurate 



How to Repair a Cracked Water 
Jacket 

Through neglect and carelessness 
many a gas engine water jacket is burst 
by being left with water in it on a very 
cold night. A crack of this sort gives 
a great deal of trouble and many times 
results in a loss of time in replacing 
with a new jacket or sending it to some 
factory to have it brazed. 

If the crack is in such a place that 
no strain comes on it except the water, 
it may be repaired in the following- 
manner and will hold water as welt as 
a new jacket would. 

Mix litharge with glycerin to a stiff 
paste and force it into the crack with 
a putty knife or some similar in- 
strument. After tilling the crack, let 
it stand over night, if possible, and on 
starting in the morning run the engine 
until it gets well warmed up before 
turning the water into the jacket. If 
this mixture is properly applied, the job 
will be likely to last as long as the en- 
gine. One advantage it has over braz- 
ing is that it will give way again before 



results may be obtained. The same brealdogf the cylinder, if the carclcaft- 
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ness is repeated, and in this case, the 
mixture can be applied again in a short 
time and no serious delay will result. 
It is also valuable where the crankcase 
has been patched and leaks oil. This 
paste can be used in putting together 
the case in place of the regular packing. 
When the case is taken apart, the paste 
will cling to the metal and can be re- 
placed as the regular packing. — Con- 
tributed by J. N. Bagley, Webber, 
Kansas. 



An Emergency Hose 

When in need of a short piece ^of 
hose for a siphon one day and having 
no ordinary hose at hand, I proceeded 



on the ladder, with two strips of iron 
fastened to one end and bent around the 
upright as shown. The irons are 




Pot on Hanger 

notched on the ends to receive the bail 
of the pot. A small screw hook turned 
into the under side of the other end of 
the board holds the device in place on 
the rung desired. — Contributed by W. 
A. Jaquythe, Richmond, Cal. 

Halving the Pull of a Weight 

Sometimes the weight used to close 

a door or a gate is too heavy, and it is 

not convenient to secure a lighter one, 
says House and Garden, If you have 
a spare pulley that you can fasten to 
the top of the weight, you can reduce 
its pull one-half by lengthening the 
cord and carrying it through this pul- 



Oildoth Wrapped troond Spring 

to make one from a blind roller spring 
and strips of oilcloth. The oilcloth was 
cut in strips 1 in. wide and then 
wrapped around the spring in a spiral, 
allowing each edge to overlap the other 
about % in. The oilcloth is shown at 
A and the spring at B in the sketch. 
Adhesive tape would be much better, 
but the oilcloth did good service. — Con- 
tributed by Wm. A. Robinson, Waynes- 
boro, Pa. 



Paint Pot Hanger Attachments 
for Ladders 

The painter using a hook on the rung 
of a ladder for a pot hanger knows only 
too well how hard it is to dip the brush 
in the paint and draw it out without 
smearing the ladder or hands. The 

hanger illustrated herewith can be xh. wei.ht AppUed m T«o w.y, 

quickly adjusted to the ladder so the 

pot will hang n either side as desired, ley, as shown in the illustration. The 
The pot is out of the way of the rungs same weight is supposed to be used in 
and is free for dipping the brush in the both sketches, but arranged as in Fig. 
paint. It consists of a strip of board 2, it will pull only half as hard as in 
about two-thirds as long as the rungs Fig. 1. 
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How to Make a Durable Heat-Black 

Bronze and Copper 



on Brass» 



The so-called "heat-black" finish on 
brass, copper or bronze, is one of the 
new methods of coloring metals that 
have recently appeared, and is one of 
the most durable. The color is an 
absolute dead black and is not difficult 
to apply to brass, bronze or cof)per, 
says the Brass World. 

The article to be treated should be 
free from grease, although a slight 
tarnish does no harm. It is customary 
to sandblast the surface, although very 
gocd results may be produced with- 
out it. A sandblasted surface takes 
an excellent finish, but those who do 
not possess the necessary apparatus 
need not have any hesitation about 
using the finish. 

Two stock solutions are first made 
up. One is a solution of nitrate of 
copper in water, and the other is a 
solution of nitrate of silver in water. 
The proportions need not be very 
exact, although it is preferable to keep 
them fairly close. The first is made up 
of 1 oz. of water, and 1 oz. of nitrate 
of copper. This gives a saturated solu- 
tion of nitrate of copper in water and 
is used for a stock solution. If de- 
sired, the nitrate of copper may be 
easily made by taking 1 oz. of strong 
nitric acid and dissolving in it all the 
copper wire it will take up. A thick, 
blue solution is left, which is used for 
the stock solution. A few platers have 
nitrate of copper in stock, but if it can- 
not be readily obtained, it can be made 
up from copper wire. 

The nitrate of silver solution is made 
up of 1 oz. of water and 1 oz. of nitrate 
of silver. This solution can be made 
up, also, by dissolving pure silver in 
nitric acid, until no more will dissolve, 
but dilute acid of equal proportions 
should be used, as silver does not dis- 
solve readily in strong nitric acid. It 
is preferable, however, to purchase the 
nitrate of silver, as it is easily obtained. 
The nitrate of silver solution is prac- 
tically a saturated solution and is used 
as n stock solution. 



The mixed solution for applying to 
the metal is made as follows: water, 
3 parts; nitrate of copper solution, 2 
parts ; nitrate of silver solution, 1 part. 
The solution is kept in a glass or stone- 
ware vessel for use. 

The brass, bronze or copper article 
to be treated is heated on a hot iron 
plate or in an oven to a temperature of 
about 250 deg. F. and the solution ap- 
plied with a brush or cotton swab, so 
as to cover the surface uniformly. 
The brush should be a rather soft one 
so as to put on the coating in the best 
manner. The so-called rubber-bound 
brushes are the best for the purpose as 
there is no metal on them to be at- 
tacked by the solution. 

One or two'coatings of the solution 
on the surface of the article is usually 
enough, and it dries almost immedi- 
ately, leaving a sort of green froth. 
The temperature is not sufficiently hot 
to draw the temper of hard brass, but 
it will usually melt soft solder. 

When the entire surface has changed 
to a uniform black color, allow the ar- 
ticle to cool and then brush off the 
fluffy material on the surface of the 
metal with a stiff bristle brush. The 
color will now change to a brownish- 
black that is quite pleasing for many 
purposes and which is very tenacious. 
When the fluffy material is completely 
brushed off, it is surprising how even 
and uniform the coating is and how 
well it adheres. If the brown black 
finish is desired, the surface may be 
now waxed or lacquered, but it is cus- 
tomary to give the article an additional 
treatment in a liver of sulphur solu- 
tion, so as to change the brown-black 
coating to one that is absolutely dead 
black. 

When the smut has been brushed off 
from the surface of the article, it is 
immersed in a cold liver of sulphur 
solution for five minutes. This soltH 
tion is made by dissolving 2 oz. of liver 
of sulphur in 1 gal. of water. The ar- 
ticle is immersed in it, allowed to re- 
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main about five minutes and then, 
without rinsing, is again heated until 
the surface is uniformly black. 

The surface is again brushed with 
the bristle brush, when it will be found 
that the color is a dead black and quite 
uniform. It should be borne in mind 
that the article is not rinsed at all after 
it is removed from the liver of sulphur 
solution, but is simply drained off and 
then heated. 

The article is now lacquered with a 
flat lacquer or waxed as may be de- 
sired. The final appearance of the sur- 
face will be found quite satisfactory 
and, contrary to what one would natur- 
ally expect, the coating of the solution 
that is first applied need not be very 
even, as long as a sufficient quantity 
is put on. If the surface is not satis- 
factory, or an old article is to be refin- 
ished, the wax or lacquer may be 
burned off and the process repeated. 



A Bolster Stake for Lumber Wagons 

Some lumber companies equip their 
wagons with strong stud bolts, instead 

of the ordinary 
wooden bolster 
stakes. These 
bolts are much 
yPtPE Stronger than 

wooden stakes 
and hold the 
load much more 
securely. The 
bolt is about 18 
in. long and is 
secured to the 
bolster with 
nuts on both 
sides, as shown 
in the accom- 
panying illus- 
tration. This bolt is long enough for 
all ordinary loads, but when a higher 
load is hauled, pipes are slipped over 
the bolts as shown and the tops tied to- 
gether with chains to keep them from 
spreading. These stakes are much 
handier to use than the wooden ones 
with the rings and pins. — Contributed 
by J. V. Romig, Allentown, Pa. 




BOLT 



BOLSTER 
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Dotting Attachment for Ruling Pens 

The accompanying illustration shows 
a dotting device which a writer of Ma- 
chinery uses in place of the expensive 
wheel or other dotting pens. The ad- 





Dotting Attachment 

vantage of this is its cheapness, and 
the fact that either dotted or full lines 
may be drawn without any change 
whatever. A small rack with a series 
of rounded teeth is attached with ce- 
ment or other adhesive to the face of 
the straight edge or T-square a little 
way back from the edge. On the back 
of the inner pen blade, a small piece 
of brass is soldered with a portion of 
the upper end turned out at right 
angles, so as to lie parallel with the 
face of the straight edge. This brass 
pin is set at such a height that when 
the pen is tilted over, about as illus- 
trated, the pin just clears the bottom 
of the grooves in the rack, consequently 
permitting the pen to ink on the paper. 
In tse. the pen is moved along, keeping 
it at the angle shown, and the teeth 
cause it to jump up and down, produc- 
ing a series of dashes on the paper. A 
dotted line can be drawn in this way 
as fa as a full one, and without any 
of the fatigue which is caused by dot- 
ting in the usual way. The pen should 
be held lightly, to let it rise and fall 
in an easy manner. By simply bring- 
ing the pen into a vertical position, the 
brass pin will clear the tops of the rack 
teeth, and a full line can then be drawn. 
The rack can be made from a piece of 
hacksaw blade, by reducing its width 
and filing out each alternate tooth and 
rounding off the remainder to suitable 
outlines. 



CTest a lathe for end shake from time 
to time. 
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Marking Turned Work in the Lathe 

The lathe hand often has occasion to 
line off a turned piece of stock into a 
certain number of equal divisions, or 



ley to be covered and about 3 or 4 in. 
longer than is necessary to reach 
around the pulley. Soak the leather in 
a pan of warm water for almost one 
hour. Square one end of the leather 
and nail it to the wedge, using nails 
that will just reach through and clinch 
on the side next to the pulley. 

Stretch the leather as tight as pos- 
sible and nail to the next wedge and 
continue until the last wedge is reached. 
Kail the leather to the last wedge be- 
fore cutting it off. Trim the leather 
down to the rim of the pulley and the 
job is finished. Allow it to dry a short 
time, say 15 minutes, before putting it 
in service. If the leather is riveted to 
the pulley instead of being fast to the 
wedges, proceed in the same manner, 
punching the holes after the leather 
has been stretched. 



Gcu Uirked Off in Bquil Diviuou 

parts, as in laying out bolt heads of 
triangular, square or hexagonal shape, 
in scribing a piece of stock for a key 
seat, or, in fact, in any case when equal 
spacing is required on a piece of turned 
stock. This is easily done, if the face 
of the large gear in the lathe head stock 
is marked off into equal divisions, and 
a stationary pointer supplied as shown 
in the accompanying sketch. Turn the 
gear until the hand ptiints to the proper 
number, then scribe the work with a 
to()l held in the toolpost. This puts 
the mark in the proper place. By put- 
tine in tlie back gears, the indications 
can be brought up very nicely. This 
idea can be applied to a great many 
other purposes. — Contributed by A- G. 
Smith. New York, 



How to Cover a Pulley 
It is an easy matter to cover a pulley, 
if the covering is prepared in the proper 
manner. The first thing to do is to re- 
mcA'e all the old covering and pull out 
the nails and, if necessary, remove the 
wedges and replace them with new 
ones. The leather to be used for the 
covering should be wider than the pul- 



Tool for Reseating Gas Engine Valves 
Gas engine exhaust valves often be- 
come pitted from the action of the 
gases, and where the pits are not too 
deep, they can be ground out with 
emery very easily. 
If the valve has be- 
come warped from 
excessive heat, or the 
pits are too deep, it 
must be sent back to 
the makers to be re- 
ground and trued. 
The ordinary repair- 
man can do the work 
just as well as it can 
be done at the fac- 
tory and save much 
time, if he has a too! 
like the one shown '^ 

in the accompanying 
sketch. 

A cutting tool. A, 
is fitted on an arbor, 
B, and held in place 
by means of a pin. 
The arbor shank C should be of the 
same size as the valve stem, in order to 
hold the tool in line when in use. The 
arbor has a hole in the end to receive a 
common brace bit shank, so that it can 
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be turned. The cutting tool is made 
the exact size of the valve seat and has 
a pitch of 45 deg. After the tool has 
been shaped, cut small teeth around it 
as shown, being careful that all the 
cutting edges are of the same height 
and have the same pitch. The hole 
through the tool must be made to fit 
the arbor securely, but not so tight that 
it can not be removed for grinding. To 
temper the tool after it is finished, heat 
it to a cherry red, then plunge it into 
water or oil. Heat a block of iron and 
lay the tool on it, large side up, and 
draw to a deep straw color and cool. 
This tool will be valuable to the repair- 
man who has much work of this kind to 
do on automobiles. — Contributed by 
J. N. Bagley, Webber, Kans. 



The pieces should be at least 1% by 
% in. and of a convenient length. They 



Drilling Holes in Metal by Hand 

Drilling a deep hole in metal with a 
brace-drill is a very hard job, as it 
takes quite a pressure to make a drill 
point take hold. In order to relieve 

the point, mark 
the work with a 
center punch 
which is well 
pointed. Drill 
until the punch 
mark is out, 
then make a 
new mark, say 
yi in. deep, and 
drill again. Con- 
tinue by mark- 
ing and drilling 
and you will be 
surprised how 
quickly and easily a hole can be 
drilled. — Contributed by Ernest A. 
Nielsen, Boston, Mass. 




Wrench for Turning Nickeled Fittings 

I had occasion to move a bathtub 
and did not want to mar the coupling 
to the floor connection. I took two 
pieces of hard pine and cut the ends as 
shown in the sketch, mortising them 
as shown at A, so they could be tied 
together with a short piece of wire. 




The Wood Cannot Mar the Nickel 

can be cut out quickly with a pocket 
knife. — Contributed by Orris A. Cum- 
mings, Palmyra, 111. 



Making Flexible Hose Connections on 

Auto Engines 

When a clip is too large to tighten up 
properly on rubber water connections, 
wrapping a few turns of insulating tape 




Enlarging Hoie for Clips 

round the tube to enlarge it, is a ready 
way of making the clip hold. A good 
substitute for a clip, and one that 
makes a good job, is to bind the tube 
with heavy twine, says the Automobile 
Dealer and Repairer. It is better than 
wire, and when wound on neatly and 
secured without a knot by underlaying 
the end, it looks well. To place it on, 
take about 5 ft., double it like a hair- 
pin about 6 in. from one end, and lay it 
on the t' . Take the first round turn 
oyer all about 2 in. from the bend and 
draw taut, following with as many more 
turns as may be required. Work 
toward the loop, as shown in the sketch, 
but keep the turns close together. Pass 
the long end through the bend or loop, 
pull the short end, drawing the bight 
well under the turns, and then cut oflF 
the ends close. 



CE Safety razor blades can be sharpened 
by immersing them in a solution of 1 
part, by weight, of muriatic acid and 
20 parts water for 30 minutes, then re- 
moving them and honing each one to 
a polish. 
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Casting a Short I<ead Pipe 
A plumber, who was finishing a job 
in the country, found himself short of 
about 1 ft. of lead 
pipe. As he was 
some distance 
from the supply 
shop, he devised 
the scheme shown 
in the accompany- 
ing cut for making 
the extra length 
of pipe from scrap 
lead. Securing a 
dry wood block of 
the proper length, 
he bored a l*/4-in. 
hole into it, 
lengthwise, with 
an ordinary wood auger. He set a V^- 
in. pipe, to serve as a core, in the cen- 
ter of the hole. He then melted his 
lead and poured it about the pipe, first 
greasing the wood and core to keep the 
lead from splattering. When the lead 
had cooled he split the block, removed 
the '/^-in. pipe and found his cast pipe 
to be just what he needed. — Contrib- 
uted by James E. Noble, Toronto, 
Canada. 

Filing the Edges of Short Surfaces 
Level 
We had a few thousand small steel 
pieces Yi in. wide with a little corner 
cut out, to be filed as shown in the 
.sketch. It was difficult to file these and 
get them straight without sloping over 
on the outside edge, or filing more in 
front than on the back or vice versa. 
The method we finally adopted was 



Filint Surlicn FUt 
rather novel. The pieces were placed 
on a fiat metal plate with a steel roller 
of the same diameter as the height of 
the surface to be filed and in the posi- 
tions shown in the sketch. The roller 
prevented the file from rounding the 
edge and also kept it from curving the 



shoulder in the other direction, — Con- 
tributed by Donald A. Hampson, Mid- 
dletown, N. Y. 

Holding End of a Long Board on a 
Bench 
The ordinary carpenter's bench has 
an apron in which holes are bored for 
pins to hold the end of long boards. 
A device that is a good substitute for 
the pins and one that can be set at any 
point along the side of the bench, is 
shown in the sketch herewith. The 
main upright is a 2 by 3-in. timber, set 
on a square block. The top part of 
the upright along the back side is 
notched to receive a bolt. A block is 
attached with side bars in such a way 




Btncb Jack 

that it may be raised or lowered to suit 
the width of the long board being sur- 
faced on its edge. — Contributed by W. 
C. Heidt, Chicago, 



Failure by Disintegration of Concrete 
Roofing Blocks 

The porous character of tlie concrete 
and the use of cinder aggregate were 
apparently the cause of failure in the 
reinforced concrete slabs, used on the 
roof of the LaSalle station trainshed at 
Chicago. The slabs were made up of 
a gravel concrete exterior shell, Vi to 
% in. thick ; the interior portion was of 
cinder concrete, used to reduce the 
weight. 

The disintegration was caused by 
gases and moisture penetrating from 
below the gravel concrete shell and en- 
tering the cinders. The steel was en- 
larged in sections or swelled by nist, 
causing it to crack off the cement. The 
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new slabs, used to take the place of 
the old, were made of stone concrete 
throughout and, when finished, were 
treat^ with a solution to close and seal 
all pores so that neither gas i:or moist- 
ure can penetrate the facing of the 
concrete. 

TotA for Inserting a Valve Stem 

Often when inserting pump valves 
or other valves of a similar type, more 
or less trouble and inconvenience are 
experienced in 
getting the valve 
stem to catch the 
thread. This is 
on account of 
having to resist 
the pressure of 
the spring, while 
at the same time 
turning the 
stem, which, 
moreover, often 
has to be accom- 
plished while 
reaching through 
a handhole. Therefore, if a number of 
valves are to be inserted, the work will 
be facilitated by temporarily compres- 
sing the springs to a uniform extent. 

The accompanying sketch shows a 
very simple means of doing this. The 
flat piece of wrought iron A, about ^V 
by V^ in. is bent into the form of a rect- 
angle, leaving an opening on one side. 
The ends of this opening are caught 
under the spring, and the opposite side 
slipped over the head of the valve stem 
as shown. Thus the stem can be quickly 
and easily turned in, and the piece of 
wrought iron as easily slipped off. 




into one side of the plane a small level, 
such as may be bought for a few cents, 



_Q_ 
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sinking it far enough in to be out of 
danger of breakage. — Contributed by 
C. \V. Nieman, New York, N. Y. 



A Sawdust Filler 

The following preparation will be 
found useful for filling unsightly cracks 
and holes in furniture and woodwork. 
Place a quantity of sawdust in an earth- 
enware vessel and pour boiling water 
over it. Let it soak for about one week, 
stirring frequently, then place it over 
the fire and boil until it is of the con- 
sistency of thick paste. Pour it on a 
coarse cloth and squeeze out the excess 
moisture. When wanted for use, mix 
a little of it with a thin solution of glue 
water and fill the cracks or holes with 
it. When dry and painted over, it will 
have the appearance of ordinary wood. 
— Contributed by Andrew Soderlund, 
Jr., Newport, R. I. 



A Window Stop 

Bend a piece of rod at right angles 
and bore a hole in the bend. Fasten it 
to the window frame at the edge of 
the sash by turning a screw through the 
hole into the wood. When attached, it 



A Level on a Plane 

The carpenter who does many jobs 
outside the shop is always trying to 
economize as much as possible on the 

number of tools he must carry. Many ''*' ^"■' 

carpenters will be able to make use of ''"''• " "^ "» "^ ''"'"'" 

the idea shown in the accompanying will support the sash as shown in 
sketch for combining a level with a Fig, 1, Figure 3 shows the sash re- 
jointer plane. It is made by letting leased. — T. L. P. 
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Cat G-uard for a Yard Fence 

A simple way to prevent cats from 
using your back-yard fence for a con- 
cert stage is to place a wire 2 or 3 in. 



above and parallel with the top of the 
boards, and stretch it tightly. The 
wire makes it impossible for the feline 
to gain a foothold on the fence. The 
same method can be used to keep 
fowls from roosting on places where 
they are not wanted. — Contributed by- 
Thomas L, Parker, Olaf, Iowa. 



Flexible Lamp Cord Adjuster 

While going through a local factory, 
I saw a device for holding an electric 
light and 
thought I 
might help oth- 
ers by passing 
the idea along. 
The device con- 
sisted of a piece 
of leather belt 
about 1 in. wide 
and 114 >"■ long 
with a %-in. 
hole punched in 
each end and 
the holes con- 
nected by a slit 
cut between 
them. The flex- 
ible cord is easily pushed through the 
slit, thus placing it in position without 
disconnecting the lamp socket The 
cord can be pulled out in a loop so as 
to raise the light to any desired height. 
— Contributed by E. A. Gardner, Roch- 
ester, N. Y. 



To Renew the Old Paint on a Buggy 

The paint on a buggy soon loses its 
luster after it has been washed a few 
times. It may be brightened up, how- 
ever, by the following method : Wash 
the buggy perfectly clean ; then go over 
it with a rag moistened with linseed 
oil. Allow this to dry, then rub it with 
a soft rag. 

Secure a pint of the best carriage 
varnish -and a small can of paint of 
the same color as the original job. Add 
enough paint to the varnish to give it 
color, but not enough to cover up the 
stripes on the buggy when it is applied. 
Apply the same as varnish and allow 
plenty of time for it to dry. This adds 
much to the appearance of a buggy and 
protects the old paint. — Contributed 
by S. M. Hadley, Danville, Ind. 



Tool for Cutting Boiler Plates 

In the small machine shops where 
there is not a great variety of machines. 




much scheming must be done some- 
times in order to handle all kinds of 
work. In one shop of this kind it was 
necessary to split some sheets of ^ and 
14-in. boiler plates. As there were no 
shears, the tool shown in' the accom- 
panying sketch was rigged up and used 
in the planer. A pipe cutter was fast- 
ened in a handle with a hardened steel 
pin as shown. By running this tool 
down the plate a few times, they broke 
quite easily. — Contributed by W. Clark, 
Cranbrook, B, C. 

CStorage batteries should fit or be held 
tightly in their box and all connections 
made secure. Sheet rubber is a good 
material for packing batteries. It dead- 
ens the vibrations and is a non-con- 
ductor of electrical currents. 



POPULAR MECHANICS 



14G9 



SHOP NOTES 



Bit in a Partition Removed with an 
Electro Magnet 

While I was doing some electrical 
work, a very valuable bit slipped out 
of the brace and fell 12 ft. inside of a 
partition. I did not want to lose my 
bit, but I could not make a hole in the 
partition large enough to remove it. 
I had several sizes of wire with me 
and among my tools was a piece of 
wrought iron. This I readily bent 
into the shape of a horseshoe, wound 
with about 100 ft. of small wire, and 
connected in series with a 32-cp. lamp 
on a direct-current circuit. I lowered 
this improvised magnet into the parti- 
tion by a string and, on pulling it up, 
was much pleased to find my bit cling- 
ing to it. — Contributed by G. H. 
Dalton. 




Shooting Large Game with a Shotgim 

The average hunter going out for 
small game carries only shot cart- 
ridges, but, if occasion demands, he 

can also 
kill large 
game, if the 
paper shell 
is cut a s 
shown in the sketch. The perforations 
are made on the line of the wadding 
between the powder and the shot, 
usually about 1 in. from the cap end. 
In shooting such a shell, the end hold- 
ing the shot will go out in one piece 
and with enough force to penetrate a 
2-in. board. — Contributed by R. S. Gor- 
don, Los Angeles, Cal. 



CThe lathe ways should be kept clean 
and oiled. 



C Waterproof show cards are made 
with Japan color. 



Disposing of Fumes from a Gas 

Heater 

In many houses there is some dis- 
tant room that the furnace will not 
heat properly. For this reason a small 
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Pipe in Solution 

gas Stove i^ often used in such a room, 
but if there is no flue, the air soon 
becomes disagreeable and even dan- 
gerous to breathe, and water will 
collect on the windows and doors, 
causing the woodwork to warp and 
the windows to have a coating of frost. 
This may be remedied by connecting 
an elbow and a short length of pipe 
to the heater so that the end barely 
clears the floor. Place under this end 
a pan of water to which has been 
added a little slaked lime. 

Illuminating gas contains carbon 
and hydrogen. The oxygen of the air 
combines with them forming carbon 
dioxide and water. The lime in 
the water combines with the carbon 
dioxide and forms calcium carbonate, 
a form of chalk, and the steam is con- 
densed by the cool water in the pan. — 
Contributed by Harold Cadwell, Kan- 
sas City, Mo. 
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Automatic Feeding Candlestick 

The sketch shows the parts of a 
candlestick that make up a self-feed- 
ing arrange- 
ment to 
make the 
p candle a p - 
" pear a t all 
times full 
size. The 
main body of 
the stick is 
cast in one 
piece and 
bored to re- 
ceive a com- 
mon tallow 
or wax 
candle. The 
top end of 
the stick has 
a removable 
• cap for in- 
serting the 
candle, and 
the bottom 
is fitted with 
an open spring. The base of the stick 
is made to fit any receiver, and the 
ent:re outside surface covered with a 
coat of white enamel to make it re- 
semble a candle. — Contributed by 
Louis Cooperstein, Bremerston, Wash. 

Agitator for Hardening Baths 
An effective apparatus for agitating 
a brine bath is shown in the accom- 
panying sketch. Air from the relief 
valve of a gas furnace is introduced 
into the bath through a system of 
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pipes, which causes the brine to circu- 
late freely around the die and carry 
*he coating of vapor liable to 



form on its surface. The air also has a 
tendency to keep the bath at a lower 
temperature. The apparatus has given 
good results on large work, especially 
drop forging dies, when a brine pump- 
ing system or running water is not 
available. The union between the 
pipes and the furnace is of a type that 
makes connection and disconnection 
easy. — Contributed by Martin R, 
Heath, Binghamton, N. Y. 

Preventing Oil Drip of a Can 
The oil used in a steam plant is often 
kept in galvanized or tin tanks having 
a cock attached to them for drawing 
off the oil. After 
the cock is 
closed, the oil re- 
maining in the 
opening drips 
out into a tin or 
other dish pro- 
vided for that 
purpose, but i f 
the drip dish is 
moved out of 
place, the oil 
drips on the 
floor. 

A method used by one of the men in 
a steam plant remedies this. The can 
is fitted with a pipe as shown in the il- 
lustration. The pipe joints are tightly 
fitted, yet so that the long piece can 
be turned down. No cock is then 
necessary, as the oil can be drawn by 
turning the pipe down. When the pipe 
is turned into its upright position 
again, the oil cannot drip from the pipe 
or can. — Contributed by James E. 
Noble, Toronto, Canada. 

• An Improvised Ladder 
I had occasion recently to put a new 
glass into a transom in a house two 
miles from town. When I reached the 
house I found it vacant and no means 
at hand to reach the transom. As I did 
not want to go back for a ladder I im- 
provised one in this way: I removed 
two doors from their hinges, placed 
one across the doorway with the edge 
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up and the other flatwise on this, with 
one end resting on the floor, into which 
I drove a couple of nails to prevent the 
door from sliding. Thus I had as good 
a platform as one could wish. Taking 
off my shoes so as not to mar the var- 
nish, I walked up the door, removed the 
transom, put in the glass, and was on 
my way home in less time than it 
would have taken to procure a ladder 
from the city. — Contributed by W. A. 
Lane, El Paso, Tex. 



former, cut from the head of an ordi- 
nary bolt. The head of a 2-in. bolt is 
shaped and grooves filed, as shown 




Repairing a Coal Pail 

If small holes have been worn in the 
coal scuttle, they can be repaired in the 
following manner: After scraping and 
removing all 
dust and 
dirt and dry- 
t n g the 
metal thor- 
oughly, pour 
enough 
melted as- 
phaltum into 
the scuttle 
to cover the 
surface and 
worn places 
and allow it 
to dry and harden thoroughly. 

If the holes are too large to be 
mended in this way, put a piece of tin, 
iron or zinc over the worn part and 
hold it in place with a stick, as shown 
in the sketch, until the patch is covered 
with the asphaltum. When the as- 
phaltum is dry and hard, remove the 
stick, and the pail will again be ser- 
viceable. — Contributed by J. C. Engle- 
hart, New York City. 

Belt Hook Former for Round Belts 
Certain kinds of manufactured goods 
are made on light machines where the 
parts are driven by round belts, the 
ends of which are joined by means of 
wire hooks. Where a quantity of these 
hooks are used they can be made in 
the shop, but a former for the bends 



Pom on  Bait Hud 
in Fig. 1. The raised portiuns A, B 
and C should have the thickness of the 
wire used. The bolt is clamped in the 
jaws of a vise and the hook formed 
around the raised part A. The straight 
part of the hook is shaped by a light 
stroke of a hammer. — Contributed by 
Chas. F. Matzek, Milwaukee, Wis. 



Carrier for Hardware Stores 
The carrier shown in the sketch is 
similar to those used- in banks to carry 
large books. The frame is built of 
%-in. gas pipe and fittings. The boxes 
are made of oak with grooved side- 
wheels, so as to be easily removable. 
The carrier is handy for transferring 




Ll(ht Parcel Carritr 
small bundles, etc., from one end of 
the store to rtle other, or to the ship- 
ping room. — Ciinlributed by Maurice 
Baudier. New Orleans, La. 
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A New Radiator Valve 

The inventor of a novel hot-water 
radiator valve gives the following de- 
scription of his 
device in 
Work, Lon- 
don : In the 
sketch is shown 
the end loop of 
a radiator with 
the valve fitted 
at the top. The 
bottom open- 
ing between 
the tirst and 
second sections 
of the radiator 
is stopped by a 
solid plug in- 
stead of by the 
usual tubular 
nipple. This 
causes the first 
section to act 
as a rising pipe 
from the bottom connection to the 
valve at the top. The valve, almost 
wholly consisting of a screwstem and 
collar, has the top of the radiator loop 
for its body. Its seating screws down 
on the nipple which joins the first and 
second sections of the radiator at the 
top. This puts the valve within easy 
reach without stooping. 



Locating Short Circuits 
All modern installations of low volt- 
age electric-lighting systems have a 
fuse block as shown in Fig. 1. These 
fuse blocks are installed in wood or 
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iron boxes usually placed in a parti- 
tion. When short circuits occur, the 
melting of the fuse protects the wire, 



cord and sockets composing the cir- 
cuits against over-heating. Short cir- 
cuits can only be located by discon- 
necting one side of the circuit at each 
outlet. To avoid blowing fuses, and 
also to determine if the short has been 
cleared, screw a lamp into one side of 
a cut-out and a good fuse plug into the 
other side as in Fig. 1. 

Suppose a .short circuit exists at 
some point in the circuit shown by the 
upper right-hand lines in Fig. 3. If a 
lamp is screwed into the socket C and 
a good fuse plug into the adjacent re- 
ceptacle, the lamp, being in series with 
the short, will burn with its full bril- 
liancy and will go out when the short 
is disturbed. If the short is cleared 
and one lamp is turned on, the lamp at 
C will burn at about half its normal 
candlepower, as the two are in series. 
If additional lamps are turned on in 
the circuit mentioned, the lamp at C 
will burn brighter, while the lamps 
connected to the circuit will grow 
dimmer. The current received by the 
lamps connected to the circuit is only 
the amount that can flow through the 
lamp at C, which is one half ampert 
through a 110-volt, I6-cp. lamp. This 
current would be divided between all 
the lamps turned on in this circuit. It 
is assumed that the lamps are the same 
candlepower and voltage. 

In case the old style link fuse block 
is used, connect a short piece of cord 
to a socket and place this in the block 
instead of the blown-out fuse, i. e.. 
connect the two free ends of the cord 
to the screws to which the fuse was 
connected, and if the other fuse was 
also blown, replace it, then locate the 
short as in the preceding method. — 
Contributed by John S. Swanson, Du- 
luth, Minn. 

CHard putty for carriage work is 
made of equal parts dry and keg lead, 
mixed with equal parts of rubbing 
varnish and gold size japan, which 
must be mixed perfectly by kneading 
or pounding with the pigment mate- 
rial. A :;till harder putty can be made 
by omitting the keg lead. Keep it in 
water when not in use. 
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Home-Made Bath Spray 
A very good and inexpensive bath 
spray can be made of G or 7 ft. of %- 
in. rubber tubing by tightly plugging 
one end with a small cork, and cutting 
small V-shaped holes about ^ in. 
apart along the tubing with the points 
of a pair of scissors. Begin at the 
plugged end and cut the holes for a 
length of about 3C in. Form a ring 
of this part, so that the plugged end 
will come about y-> in. from the last 
hole, and tie the hose together at this 
point with tape or string. Do not tie 
hard enough to compress the tubing, 
nor wind all of the tape or string out- 
side of both tubes, but make a turn 
around one tube then back between 




SUt> Cot b tlu HoM 



will make a perfect square. By folding 
the square in the shape of a triangle. 
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ABC, you will have a perfect miter 
with a 45-deg. angle. — Contributed by 
L. H. Atwell, Atlanta, Ga. 

Carpenter's Square Used as a 
Protractor 

While the 45 and !»'t-deg. angles are 
easily found by the carpenter, other 
angles between these two are not so 
easily obtained. If the short end of a 
common square is taken for a base, 
the markings on the long blade, as il- 
lustrated, indicate the difTereni angles 



the tubes and around the other tube. 
This will prevent the tubes from slid- 
ing through the string. 

Cutting the holes V-shaped will 
produce a fan-shaped jet of water. 
The spray coil can be put over the 
limbs, around the neck or held over 
the head, — Contributed by C. G. Carl- 
strum, Rochester, N. Y. 

Squaring and Hitering without 
a Square 
Anyone caught without a square or 
miter, when doing a common carpenter 
job, can make one quickly from a piece 
of paper — an old newspaper will d'j. 
Fold the paper in the middle, thus 
making a straight side. A, then fold 
again in the middle at right angles to 
the double straight side, AB. If the 
edges are carefully kept straight, this 
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by intervaK of :> '\':v,. a;, '•- 
Contributed by Urban /■». 'Jov 
land, Me. 

CN'ever use a file without a 
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An Emei^ency Babbitt and Nails Pinitni 



A mill in an isolated section of the 
country was obliged to shut down be- 
cause a small gear about 3 in. in diam- 
eter had been completely ruined. 
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A hole was then drilled through the 
shaft % in. from where the edge of the 
old gear was located, a nail driven 
through it for a key, and the shaft put 
through the hole in the block and ad- 
justed, so that the bottom of the old 
gear space came just level with the 
top of the hole or face of the block, as 
shown in Fig. 3. 

The shaft was then gripped vertically 
in a vise so the block, with the 4-in. 
circular depression up, was level and 
melted babbitt poured in, filling the 
space around the shaft and nails. When 
the metal had cooled, the wood was 
removed and the nail points turned 
over or clinched, as shown in Fig. 4. 
It took only a little over two hours to 
make this gear. — Contributed by J. W. 
Brelsford, Houston, Tex, 

Removing Ice from Sidewalks with 
Steam 
A bank occupying large quarters 



There was no foundry or machine shop with considerable sidewalk surface 



accessible, an4 the plant could not af- 
ford to be idle for the 15 or 20 days 
required to secure a new gear from 
the factory. The engineer, therefore, 
made a temporary gear that gave good 
service for three months, or until the 
mill was shut down for general repairs. 
The manner of making the tempo- 
rary gear is illustrated in the accom- 
panying sketch. A %-in, hole, the size 
of the shaft, was bored in the center of 
a block of cypress plank, 2 in. thick 
and 6 in. square, and a depression 
made % in, deep and 4 in, in diameter, 
as shown in Fig. 1. The shaft hole 
was plugged and centered, a circle 
scribed Vm in, smaller all around than 
the ends of the gear teeth, and the dis- 
tance from center to center of the gear 
teeth spaced ofT on this circle. A 10- 
penny common wire nail was driven 
about Vi; in. into the wood in each of 
the marks, care being taken to keep 
them vertical and at right angles with 
the face of the block. Fig, 2, This size 



provided the janitor with an ingenious 
device for removing ice and packed 
snow with steam. The device consists 
of a box similar in appearance to a 
carpet sweeper, except that it is 
mounted on runners instead of wheels. 




DeUU ol CoU 



The box contains a coil of pipe in the 

- „ - - underside of which a number of small 

nail fitted the spaces between the teeth holes are drilled. Steam is fed to the 
of the old gear neatly. coil through the handle from the 
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steam heating plant of the building, 
and jets of steam are directed through 
these holes against the ice, which 
crumbles so speedily that a man with 
a shovel has all he can do to keep up 
with the melter. — Contributed by J. j. 
O'Brien, Buffalo, N. Y. 

Sliding Stall Partition 
The sliding partition 
shown in the accompany- 
ing illustration provides 
a safe way to approach 
the head of a kicking 
horse to feed it or put 
on the harness. It does 
away with the necessity 
of entering the stall from 
behind and the risk of 
being kicked. The parti- 
tion reaches as far as the 
manger, and the entire 
framework and boards 
are carried on two rollers 
attached to a joist above. 
Small metal clips are 
fastened to the floor on 
each side of the partition 
to keep the bottom in 
place and guide it in 
sliding b a c k. — Contri- 
buted by C. C. Brabant, Alpena Mich. 



a bath of clear water. This will pro- 
duce a good temper. A very good plan 
is to hang the small springs on a copper 
wire when dipping, as tongs will pre- 
vent the metal from hardening prop- 
erly. 

The second method is to heat the 
spring to a light red (in the shade) and 
plunge into warm water. This will 
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How to Harden and Temper Small 

Springs 
The following methods will be found 
very good for hardening and temper- 
ing small springs for gun and novelty 
work and will apply equally well on coil 
springs or those that are flat or irregu- 
lar. The first thing to be considered is 
the fire, which must be well burned 
down if the forge is used, A gas or 
gasoline fire is the best for work of 
this kind. A blow torch will answer 



Hanger and SUdei Back 
give very good results and is quick and 
cheap. The third method is to heat 
the spring to a cherry red and plunge 
in a bath of brine. This will make the 
metal as hard as glass. Polish the 
spring and lay it on a flat piece of 
sheet iron. Then place it over the fire 
and as soon as the color draws to a 
light grey, remove it from the fire and 
let all cool together. If the spring is 
too hard to be cut with a sharp file, it 
is too hard for use and should be tem- 
pered over again. The fourth method 
is to heat the spring to a bright red 
and plunge into a bath of raw linseed 
oil and leave it until cool. The spring 
will have the proper temper without 



well for the smaller springs. The first 

method is to heat the spring evenly, 

until it shows a light red. after which drawing, — Contributed by J, N, 

plunge it into a bath of lard oil, or ley, Webber, Kans. 

tallow. This hardens the spring and 

by holding it over the fire, dripping 

from the bath, the oil takes fire and OA lathe chip box is not the place 

bums off, after which it is plunged in to throw cotton waste. 
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Mouse-Proof Flour Bin 

The ordinary flour bin in a kitchen 

cabinet is not always protected against 

mice or water. In making such bins, 
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Bin with Hcul Corer 
it is best to provide a covering, as 
shown in Fig. 1. The bin with its 
front panel made of yellow or sugar 
pine, is set on a platform 4 in. high. 
The center of the hinge A should be 
taken as a center point, and the arc 
CH scribed with the trammel for the 
sides of the bin. Make the bottom end 
of each side a half circle and lit a sheet 
of zinc on the edges, turning the zinc 
over Vs in. and inserting it in a knife 
cut, as shown in Fig. 2. The zinc is 
well nailed to the circular bottoms of 
the end boards. A block is cut to fit 
under each side and then nailed se- 
curely in place. Put a block across 
behind the top, as shown at D, and a 
beveled buffer E, on the bin. Cut a 
sheet of galvanized iron to fit the top 
and bend the ends to tit the face board 
H and block D.— Contributed by E. E. 
Harriman. 



Steam Separators for Ships 
There are few steamers in which 
the steam is so "dry" that occasional 
trouble is not experienced, either from 
condensation of the water in the cyl- 
inders, or too high a water level in the 
boiler, or both. This decreases the 
efficiency of the engine and creates 
danger of an overflow of water which 
may more than fill the clearance space 
in the ends of the cylinders and cause 
a break of the cylinder head. 

The average steam plant, having 
ample boiler capacity, the best feed 
water obtainable and all precautions 
against "priming," provides a steam 
separator in the pipes. This device 
hfts not come into use in steamships 
where the conditions are never as 
favorable as in the average steam 
plant. I have more than once, while 
overhauling a piston, discovered frac- 
tures which seemed to be caused by 
the shock of the piston striking the 
water in the end of the cylinder. The 
separator, unless it drains back to the 
boiler, should be fitted with a steam 
trap, as the separator arrests the 
water, but does not dispose of it. The 
accompanying sketch shows a sec- 
tional view of a separator, which, al- 



Btam Tnp with Biffl* PbM 

though very simple, has proven en- 
tirely satisfactory.— Contributed i^ 
Joseph E. Guillonne, New Yoric Olj. 
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An Ornamental Tie Post 



A tie post like the one shown in the 
sketch will be found more attractive 
than a cast-iron post, says the Ameri- 
can Blacksmith. There is something 



turned in so as to be embedded in con- 
crete. Forge a bolt with a ball on it, 
drill a hole through the center and 
weld it in the ring to be riveted in 
the top of the post. The scrolls and 
ring are made from 14 by 1%-in. stock, 
flattened at the ends similar to B in 
the sketch. Cut this off straight 
across the end and bend. When bend- 
ing, guard against kinks and make the 
curves as graceful as possible. The 
top scroll is made like C. Set this up 
in the top so that it resembles a ring. 
The remainder is so easily made that 
no explanation is required. The whole 
is then riveted together with counter- 
sunk rivets and painted black. 



about iron and steel, with its clean, 
sharp corners, in conjunction with the 
fact that the article had been made 
with the hammer and tongs, that gives 
to a hand-forged post a certain dis- 
tinction that a casting never possesses. 
Cast iron will never take the place of 
wrought iron or steel where these can 
be used and a first-class article is re- 
quired. 

The post here shown was made of 
V-^ by 2M;-in. soft steel in the follow- 
ing manner. For the frame, a piece 
fiiA ft. long is required. Center punch 
it in the middle and heat it, draw out 
on each side of the mark \ in the 
sketch, and put in swedge, hollowing 
the inside slightly. Heat and bend to 
the radius which you desire for the 
top of the post. Flange the part that 
was spread into a rounding shape, 
driving it in from the outside with the 
hammer and making the top appear 
heavier, as shown. The bottom is 
then fitted to go over a piece of timber 
or a short post, or the ends can be 



A Simple Spring Winder 
The man without a lathe is just as 
apt to want to wind a spring as the 
man with one, but often experiences 
considerable difficulty in accomphsh- 
ing the operation. A remarkably ef- 
ficient method, which will turn out 
springs in competition with the lathe, 
is illustrated in the accompanying 
sketch. 

Procure a rod, of the diameter de- 
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sired for the spring or a trifle 

cut a slot as wide as the diameter of 

the spring wire in one end and drill a 
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hole in the other. Insert in this hole 
a peg that will keep the rod from turn- 
ing in a carpenter's brace. In a heavy 
piece of sheet-metal strap or wood, 
drill a hole in which the rod fits 
snugly. Secure this in a vise. Insert 
the rod in the brace, allowing the 
slotted end to project through the hole 
in the strap. Stick the spring wire 
through the hole in the other end of 
the rod and make a couple of turns 
around the rod to hold the wire 
securely. Lead the wire down between 
the two pieces of wood which have 
been clamped in the vise, both on the 
same side of the metal strap. 

Begin turning the brace and pulling 
back so that the wire, as it winds on, 
will be under pressure between the 
metal strap and the spring already 
wound. The pressure of the two wood 
pieces on the wire should be as great 
as possible so that the tension will 
- produce a tightly wrapped spring. — 
Contributed by C. W. Nieman, New 
York City. 

A Non-Slipping Nail Set 
Form the punch to the desired size 
and shape, and allow it to anneal by 
cooling slow- 
ly. After it 
is annealed, 
hold the 
punch end 
vertically on 
an old flat 
file and 
strike a 
sharp blow 
with a ham- 
mer. Turn 
the punch 
o n e-quarter 
turn and 
strike another blow. This will pro- 
duce a nicely checkered end which will 
have the exact impression of the file 
teeth. The punch is now ready for fil- 
ing to shape and tempering. A good 
demonstration of the whole operation 
mrv be made by taking an impression 
on the file with beeswax. — Contributed 
bv W. A. James. Rockford. III. 
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Pipe Connections for Cleaning Hot 
Water Fronts 

The system here illustrated provides 
^ way to clean out water fronts which 
have become clogged with sediment 
and rust caused by slow cir- 
culation. The cleaning is 
done by closing valve A and 
opening valve H. This gives 
service-pipe pressure on the 
water front. When through 
cleaning, close valve B and 
open valve A. 

If you fear freezing of the 
water in cold weather, 
should the fire go 
out, close valve A /T= 
and open valve B.  




With this precaution you will know 
that it is safe to make a new fire. — 
Contributed by C. E. Weisgarver, Al- 
toona. Pa. 



Cleaning Gauge Glasses 

Close the upper and lower valves 
and open the pet cock to empty the 
gauge glass of water. Hold a cup or 
other suitable receptacle containing 
muriatic acid of ordinary strength 
under the pet cock. Open the lower 
valve sufficiently to cause the acid to 
be drawn to the top of the glass. The 
alternate opening of the lower and 
upper valve causes the acid to be 
drawn up and repelled. Two or 
three applications will clean a dirty 
glass thoroughly. — Contributed by W, 
M. Gardiner, Brooklyn Hills, Long 
Island. 
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Small Engine Foundations ing care that the screws do not pass 

Many people have occasion to set up *^':^"^i' ^^^ ^^"^^ *"f "^^''V ''°""'* 
lall or medium sized gas engines and "^'^ ^^e opposite plate. Procure a 
small piece of 6-ampere fuse wire and 
solder this to the two pieces of brass, 
as shown. Connect one of the wires 
from the battery to the fuse block by 
means of one of the wood screws and a 
small washer, and fasten the block to 
■the battery terminal. The current from 
the battery passes through the fuse 
wire and should a short circuit occur, 
the wire will melt and break the cir- 
cuit. — Contributed by John Sedelmaier, 
La Salle, III. 



and the means to hold the engine or 
dynamo securely to it. Concrete an- 
swers all the requirements for the 
foundation. The fastening shown in 
the accompanying sketch is one of the 
best, and can be made from the stock 
found in any blacksmith shop. The tie 
straps should be cut to suit the holes 
in the base of the engine and are placed 
in the concrete in the form of a square 
or a rectangle with the bolts through 
the ends as shown. This fastening is 
cheap and quickly made and is abso- 
lutely reliable. — Contributed by Donald 
Hampson, Middtetown, N. Y. 



Foot Rest on a Radiator 

A good foot rest for a radiator can 

be made of a rest taken from an old 

cook stove. It is attached to the 

radiator with pieces of %-in, iron bent 



Battery Terminal Fuse Blocks 
A storage battery for ignition and 
electric lights is usually supplied on 
automobiles. If a short circuit occurs 
in the wiring, lamps ur ignition appa- 
ratus, the battery will be ruined in 
short order. The illustration shows a 
fuse block 
that will ef- 
fectively pro- 
tect the bat- 
tery in case 
of a short 
circuit. 

Each fuse 
block is made by cutting two pieces of 
heavy brass for the sides of the fuse 
holder. Mount the brass pieces on a 
small hardwood block with round- 
headed wood screws, as shown, tak- 
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to fit through the bottom part of 
the sections. The illustration clearly 
shows how this is done. — Contributed 
by Percy Strudwick, Bad Axe, Mich. 



Balancing Pulleys 
High-speed pulleys must be bal- 
anced. In the case of a solid web 
pulley this is easily accomplished by 
finishing it all over, but one having 
arms cannot be balanced in the same 
way. Such a pulley must be placed 
on an arbor, centered in a lathe and 
the side that turns down marked. 
Putty i.<; then placed on the opposite 
side — or on two spots 120 d^. apart^ 
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Ejector for Emptying a Tub 



Considerable difficulty is often expe- 
rienced in emptying and refilling the 
c'lmmon form of movable washtubs. 
Stationary washtubs are usually pro- 
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vided with suitable plumbing connec- 
tions whereby the water may be easily 
and <|uickly drained off, but with the 
ordinary form of movable wooden 
washtubs, the entire tub of water must 
be either lifted and carried to the sink 
or other drain to be emptied, or the 
water bailed out of the tub and carried 
to the sink or drain by the pailful, says 
Scientific American. 

If the house be provided with run- 
ning; water at the sink, a very simple 
contrivance may be devised for utiliz- 
ing the city water pressure for the 
cmptyini; of the tub. By providing a 
sini|>le form of ejector at the faucet and 
connecting one inlet of the ejector to a 
short iiicce <)f liosc leading to the tub, 
the wa(er may be easily drawn out of 
the tub into the sink, even though the 
latter be at a higher elevation. 

Such a .simple contrivance is shown 
in the accompanying sketch, in which 
the ejector i.s fijrmed of a hhjck of wood 
;idai)te(l tn be detachably secured to the 
faucet. The bhick of wood has two 
passages intersecting at an angle, both 
jiaving a common outlet as shown in 
i-'ig. 8. One of these passages receives 
a stream of water under pressure from 
the faucet, and the escape of this water 
fr<im the lower end of the ejector 
creates enough suction to draw the 



water out of the tub, throa^^ the hose, 
and deliver it in the sink. 

The same device can be used for re- 
filling the tub. To this end, it is merely 
necessary to close the lower outlet of 
the ejector with a plug, or in any other 
suitable manner. The sketch shows a 
short rubber plug connected to a Strap 
tacked to one side of the block. By in- 
serting the plug in the lo^er end of the 
passage, and securing the free end of 
the strap to the button on the opposite 
side of the block, as shown by the 
dotted lines, the water will be forced to 
flow from the faucet down one passage, 
up the other and through the hose into 
the washtub. 

Honae-Made Hinge for a Double-Swii^ 
Door 

Procure four butt hinges and rivet 
them in pairs, back to back, as shown 
in the sketch. The rivets should be ever 
with the sur- 
face of the 
hinge, so the 
wings will lie 
flat when 
closed. Cut 
the mortise 

or slot in the door deep enough to take 
in the extra thickness of the wings. 
Put the hinge on so it will fold up and 
lie in the mortise cut for it. Attach a 
spring to each side of the door to hold 
it in place. — Contributed by George 
Schuehman, Chicago. 

A Substitute for Bristles on Waxed 

Ends 

When it is necessary to sew up a 
small break in a shoe and no shoe- 
maker's bristles are at hand, take a 
fine wire, about l(i in. long, from a 
wire screen, double it and twist both 
ends together for inserting through 
the awl hole. The wire can be bent 
to pass through a hole made with a 
curved awl. 
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Repairing a Bit-Brace Handle 
Many bit braces may be found with 
the top handle broken off and repaired 
in a very unsatisfactory manner. Such 
a break can be mended substantially 
by removing the handle and cutting a 
thread on the end for a nut. Select a 
H4-in- malleable pipe cap and plug, 
light and round. Bore out the cap end- 
ways and slip it over the threaded end 
of the brace. Next screw the nut on 
this threaded end, and the cap on the 
plug, and the job is complete. — Con- 
tributed by Frank Aagaard, Canyon 
Creek, Montana. 

Grease Cup for Vehicle Wheels 
By applying grease cups to the hubs 
of light delivery wagon wheels, as 
shown in the illustration, the un- 
pleasant 
Cup task of tak- 
ing a wheel 
from the 
axle and 
1 ubricating 
it while 
mud cover- 
e d and 
greasy is 
obviated, 'ihe grease cup is attached 
by simply boring a hole through the 
hub and skein and turning the screw 
end into the wood. Keep the cup 
filled with lard oil, and you will never 
have to remove the wheel again. — Con- 
tributed by Will Parker, Olaf, Iowa. 



Replacing Piston Rings 
Having had considerable trouble in 
replacing large piston rings on auto- 
mobile engines, I tried many devices 
without success, but finally hit upon the 
following expedient. I encircled each 
piston ring with a piece of soft copper 
wire, twisting it tightly, after I had 
compressed the ring to its proper posi- 
tion. The cylinders then slid over the 
pistons readily, pushing the wires into 
the crankcase, from which they could 
be easily removed. — Contributed by 
Bryan W. Brown, El Paso, Texas. 



A Parallel Rule 

A parallel rule is a handy tool to 

have in the drafting room or machine 

shop. One can be made in a few min- 
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Home-Hade Parallel Rule 

utes by taking two perfectly straight 
strips, A, of any desired length and 
connecting them at the ends vvith two 
brass straps, B, as shown in the ac- 
companying sketch. The straps can 
be fastened to the strips with small 
screws or rivets. Be careful to have 
the distance between the screw holes 
in the straps exactly alike and also to 
have the screws fastened in the center 
of the strips, else the tool will not do 
accurate work. By moving the top 
strip endways, lines parallel to the base 
and at any height within the scope of 
the tool, can be drawn. — Contributed 
by C. Purdy, Ghent, O. 

Covering Screw Heads in Cabinet 
Work 
Cut a shaving with a sharp chisel 
over the place where the screw is to 
be turned in, using care not to sever 
the shaving 
from the 
main part 
of the 
wood. 
Turn t h e 
shaving 
up, make 
the hole for 
the screw with a small drill, and coun- 
tersink the hole to receive the screw 
head. Turn the screw in place, being 
careful to leave the head flush with 
the bottom of the groove. Apply glue 
to the main portion of the wood and 
also to the under surface of the shav- 
ing. Lay the shaving back into its 
original position and place it under 
pressure until thoroughly dry. When 
dry, sandpaper well and finish. 
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A Key Puller 
In the illustration, Fig. 1 shows the 
shape of the puller, which has a thick- 
ness equal to the height of the pro- 



Pullint  Key 

jection on the key. The puller is 
made of tool steel, the size of which 
depends on the size of the keys. The 
method of pulling a key is shown in 
Fig. 2. — Contributed by John Ramsay, 
Pearl River, N. Y. 



Utilizing Waste Heat from a Gas 

Stove 
An efficient way to boil water 
quicklv on a gas stove is to cover the 
pan --■-'- -- 



A Packing Cutter 

Having seen several different kinds 
of gauges for cutting coil packing de- 
scribed in the past few months, some 
of which were quite complicated and 
costly, I will describe one I made some 
time ago, which is both simple and 
accurate, says a correspondent of the 
Practical Engineer. 

The base A is made of pine, 1 in. 
thick, 3^ in. wide by 16 in. long, and 
shellacked. The gauge bar B is about 
14 in. long and made of a piece of wood 
fiber, but any hard wood will do. One 
end is cut at an angle of 45 degrees. 
The sliding block C is part of an old 
brush holder of a motor with a piece 
of tV"'*^- *^o^ bent to an angle of 45 
degrees and riveted to it. The bar B is 
made an easy sliding fit for the block 
which is clamped to it by the thumb- 
screw on the back side. 

The knife guides D D are made of 
% by 2-in. iron and are about 3 in. high, 
with the slots cut on an angle of 45 
degrees and set so that the knife will 




the sketch. The upper part of the 
bucket can be used as a hot shelf for 
dishes. — Contributed by A. P. Connor, 
Washington, D. C. 
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just clear the end of the bar, A com- 
mon bread knife with a scalloped edge 
is used for cutting the packing. 

The top of the bar B is graduated 
so that the distance from the knife to 
the stop, when set at a certain number, 
gives the length of the circumference 
of a circle of that diameter, plus -fis-in. 
for expansion. 

To lay off the graduations on the bar, 
get a taWe of circumferences of circles, 
which can be found in nearly every 
catalogue and handbook, and to the 
length of the circumference add ^ in, 
for expansion up to 3 in. diameter, '*^ 
in. from 2 to 3 in. diameter and about 
% in. for sizes above 3- in. After 
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measuring off their distances on the 
bar, stamp them with small figures or 
other suitable means. The distance 
from the knife to the 2-in. mark by this 
method is 6^4 in-, the Z^-in. mark is 
8% in., etc. 

To operate, first get the diameter of 
the rod, which is, say 2 in., add the 
size of the packing, which in this case 
we will take as i/^ in., amounting to 
2% in. This is the diameter of a circle 
passing through the center of the pack- 
ing ring. Set the gauge at 2|^ on the 
bar, cut the first end on an angle in the 
slot, then butt the packing up against 
the stop and cut it ofT. This will be 
the proper length for a good fit with 
just the right amount of room left for 
expansion. 

The reason that the size of the pack- 
ing is added to the diameter of the rod 
is so that any size packing can be 
measured for any size rod and at the 
same time give the proper room for 
expansion. 

Cutting Firebrick 
Firebrick is extremely brittle, a 
great deal more so than ordinary brick. 
When such bricks have to be shaped 
or cut to size, considerable loss by 
breakage usually occurs. They can be 
broken safely, however, if deep nicks 
on both sides and on the edges are 
first made. A still better way is to 
get an old handsaw and saw them to 
size. This will make nice smooth 
faces, but the set on the saw will be 
worn off quickly, and must be re- 
newed, A buck saw can be Used for 
the purpose. 

Driving an Automobile with a | 
Broken Hub 

The hub casting in the rear wheel 
of an automobile had broken, but, still, 
the machine was taken home by its 
own power, as illustrated in the sketch. 
A pipe wrench was set tight on the 
axle and strapped to one of the spokes. 
This transmitted the power from the 
-axle to the wheel. The wheel wobbled 
considerably, but could not get off or 



loosen the grip of the wrench. The 
sketch clearly conveys the idea, and 
any one placed in a similar predica- 



ment, will be able to get home by 
utilizing this plan. — Contributed by 
A. G. Smith, New York. 

File Used for a Candle Holder 

"One of the most useful articles in 

my tool bag is a candle holder made 

of an old file," says a telephone man. 

"I made the part for holding the base 




from a strip of heavy tin which I 
slipped over the end of the old file, as 
shown in Fig. 1. The shape of the tin 
and where it was bent is shown in 
Fig. 2." 

CNever guess the number of threads 
to be cut, count them. 
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Door Button Latch 
Anyone who has had to take care of 
horses knows how easily they manage 
to get out of the barn by pushing and 
working at a 
door until 
the button 
becomes 
loose and 
the door 
opens. After 
our horse 
had done this 
several 
times, I hit 
upon a 
scheme to 
keep the but- 
ton in place. 
I procured a piece of wire about ? in. 
long and a lead ball about 1 in. in di- 
ameter. One end of the wire I nicked 
with a cold chisel and drove it into the 
lead ball, the other end was fastened 
to the button as shown in the sketch. 
When the button was fastened on 
loosely, I had the satisfaction of seeing 
it hang perfectly horizontal, and it 
hangs that way no matter how hard 
a horse pushes on the door or how 
carelessly I turn the button. — Contrib- 
uted by J. C. Inman, Eden, Canada. 

Repairing a Bit-Brace Handle 
It sometimes happens that a 
threaded hole gets so worn that the 
screw will not fit, or that it is drilled 
too large for tapping. Such defects can 
be remedied by the simple expedient 
of counter-drilling the hole about half- 




way through with a large drill, and 
fitting a round nut tightly in the hole. 
The nut should be sweated with soft 
solder to prevent it from turning 
when tightening up the screws. 



Cutting Teeth in a Rack by Hand 

A workman, having a rack to cut on 
the edge of a piece of steel about 18 
in. long, had no machinery at hand 
other than a lathe. The rack required 
13 teeth to the inch and as they did 
not need to be accurate, he intended 
to file them in. But he did not like 
to mark out the 144 spaces. There- 
fore he put the piece in the lathe, 
geared the machine to cut 1? threads 
to the inch, and nicked one edge of 
the piece for its whole length. The 
piece was set a little off the center, 
so that only one side was marked. 

Non-Skidding Chain for Bicycle 

Wheels 
The accompanying sketch shows 
how I applied an old window weight 
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chain to a bicycle tire to keep the 
wheel from skidding. The chain was 
wound around the tire between each 
alternate pair of spokes. The ends of 
the chain can be joined together after 
the entire rim and tire are wound 
as described. — Contributed by Fred 
Friedl, Chicago. 

The Proper Way to Shift a I^the 
Belt 

When handling a belt, first make 
sure that no wires, hooks or any 
fastenings are loose. Always shove 
the belt oiT from the cone first, so as 
to give a slack to the belt when you 
wish to throw it up onto the next step 
or to pull it down to a smaller one on 
the upper cone. Then push the belt 
on the corresponding step of the lathe 
cone. 

If the belt is to be shifted to give 
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the lathe the highest speed, these in- 
structions do not apply. It is then 
necessary to "sling" the belt up on 
the countershaft cone with consider- 
able force, or use a belt stick. Never 
put the hand inside of the belt on the 
down running side of the pulley, but 
always on the edge. If the inside of 
the belt is touched at all, let it be on 
the upward running side. 



Keying a Wood Pulley to a Shaft 

Take a piece of iron equal in width 
to about one-third the circumference 

of the shaft, 
as long as 
the pulley 
is wide and 
thick in pro- 
portion. 
Make it 
slightly ta- 
pering, shape it to fit around the shaft, 
and cut a keyseat on the inside. If 
properly fitted into the wood pulley, it 
makes a substantial place for the key. 
— Contributed by H. M. Toepfer, Mt. 
Carroll, 111. 




An Easy Way to Reduce and Enlarge 

a Rectangle 

The illustration, Fig. 1, shows how to 
reduce any rectangle accurately and 
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. quickly, the dimensions of the reduced 
rectangle being shown on the triangles. 
It will be necessary to mark out a scale 



on the triangles for this purpose, as 
scaled triangles cannot be procured. 
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Increasing a Rectangle 

The method of enlarging one or more 
rectangles within a rectangle is. shown 
in Fig. 2. The horizpntal and vertical 
lines of the inner rectangle are con- 
tinued to the outer angle ABC and 
running diagonally through the inter- 
sections, as shown at D E F. This will 
give the relative proportion of the rect- 
angles. 



Countersunk Riveting to Keep Rod 
from Turning 

When a shaft or rod is riveted over 
in a countersunk hole, it is liable to 
work loose in time and turn around 
when the rod does not fit the hole 
closely. A rod may be kept from turn- 
ing by cutting or filing one or more 
grooves in the bevel countersunk por- 
tion, and when riveting, by swelling the 
metal enough to fill the grooves. If 
desired, cut the grooves a short dis- 
tance in the straight portion of the 
hole. This method is applicable to hot 
and cold riveting and with good sized 
grooves well filled, makes a job as se- 
cure against turning as if keyed in 
place. — Contributed by Donald A. 
Hampson, Middletown, N. Y. 



CrUse a soft hammer for driving man- 
drels. 



CA "chattered^' lathe cut cannot be 
made round by filing. 
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Valve or Brake-Wheel Wrench 

Large valves, turned bv a hand 

•.vheel. or lar^e brake wheel* are =-ome- 




Wrench en Wheel 

times set so hard that it is ditncult to 
turn them by hand and a bar or stick 
of \y<}(fd must be used in the spokes of 
the wheel to jjive a leverage. The ac- 
companying sketch shows a handy 
lever or wrench idv this purpose. It is 
easily made and can be kept near at 
lianrl. — Contriiiuted by W. A. 
Jaquythe, Richmond, Ca'l. 



Cause of Explosion in Gas Generators 

Acetylene gas generators, to give the 
service which may normally be ex- 
I>ccled of them, must cr)nstantly be 
main lain ed in good cijndition, says a 
correspondent of the Automobile. Pri- 
vate owners, as well as professional 
drivers, have a habit of permitting the 
g<-neralf)r to go unattended for several 
days after it has been used. Then, 
wluMi the generator is opened, it is 
found to be more or less obstructed 
with the residue carbide that has be- 
come caked tr) tiic copper and is, 
accordingly, difTicult to remove. The 
first thought of the average man is to 
take the nearest j)iece of metal, a file or 
a s« laper, and set to work to remove 
\hv deposit. It is not generally realized 
iliat such a proceeding may lead to a 
sc-rious accident. 

Tlie residuum left by the carbide 
after the generation of acetylene gas, 
attacks the copper of the receiver and 
chrniically combines with it, forming a 
new substance known as acetylid of 
copper. This is a highly explosive 



pr :<lnct. which docs not require much 
exci:atkn to set it in action. Several 
instances are known where simply 
bending the copper tubing employed to 
C':nduct the acetylene gas from the 
irenerat«:>r to the lamps gave rise to a 
series of explosions of a startling 
nature. The whole interior of the tub- 
ing was coated with a light, hard film 
r.f copper acetylid and a report was 
heard ever\' time the tube was bent. 

In the case of a generator, striking 
the deposits with a tool or piece of 
metal of any kind is apt to explode this 
deposit, panicularly as the residue fre- 
quently contains siliceous impurities 
that are hard and will either spark or 
generate considerable heat when 
struck. The violence of the explosion 
will naturally varj-. The worst pen- 
alty of carelessness will probably be 
burnt hands or face. The best pro- 
tection against this danger, naturally, is 
to clean the generator at a sufficiently 
short interval after using to avoid the 
hardening of the deposit on the copper 
surface: but when this has already 
taken place, the cleaning should either 
be done with a metal tool under water 
or a piece of wood. 



A Key Lock 

A handy method of preventing keys 
from working loose in pulleys on shafts 
is shown in the accompanying sketch. 
After the key has been driven home, 
drill a small hole and tap it for a set 
screw as shown. In case the pulley is 
to be hung at a point other than the 




Key Holder 



end of the shaft, it is best to drill and 
tap the hole before hanging the pul- 
ley. — Contributed by Geo. M. HarreTi 
Lockport, N. Y. 
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SHOP NOTES 



A Mud Gun 



The purpose of the mud g^n, shown 
in the illustration, is to stop up the tap- 
hole through which the iron pours 
when casting. It consists of a steam 
cylinder, a mud cylinder and a nozzle. 
The piston rod of the steam cylinder 
is fitted on its other end with a mud 
plunger, working in the mud cylinder. 
Steam is supplied, through a hose, to 
a four-way valve, from which it passes 
to either end of the cylinder. The 
whole machine is hung from a small 
jib crane, mounted on one of the col- 
umns of the furnace. 

When the desired quantity of metal 
has been tapped, a signal is given and 
the hot-air blast is turned off. The 
gun, the mud cylinder and nozzle of 
which have been packed tightly with 
mud (moist fireclay), is swung into 
position over the "runner*' or stream 
of iron, and the nozzle tilted downward 
and dipped into the iron; a pair of 
hooks, mounted on a shaiFt over the 
runners, engage the projections of the 
flanges between the nozzle and the 
mud cylinder, which is used to jam the 
nozzle forcibly into the tap hole. The 
operator then quickly turns the valve, 
and the plunger rams a slug of mud, 
3 ft. long and 6 in. in diameter, into the 
hole. Another turn of the valve brings 
the plunger back. An assistant 
quickly throws three or four balls of 
mud into the opening in the top of the 
mud cylinder, and the operator rams 
another charge into place. This proc- 
ess sometimes has to be repeated 
until 20 or 30 balls are rammed into 
the tap hole, and then the signal to 
turn on the blast is given. All this 
should be done as quickly as possible, 
for the heat is terrible and the length 
of time the blast is shut off is a matter 
of dollars and cents, as the furnace 
cools much faster than it heats up 
again. 



The work requires men who are 
strong and active and resourceful in 




Steam and Mod Cylinden 

an emergency. — Contributed by J. 
O'Brien, Buffalo, N. Y. 



J. 



Preventing Holes Worn in Stockings 

by Oxfords 

The wear on a stocking heel caused 
by the slipping up and down of the 
oxford or pump can be eliminated by 
cutting a piece of leather the shape of 
the heel and pasting it in the shoe, as 
shown in the illustration. The unfin- 
ished side of the leather must be next 
to the stocking. Pieces of leather the 
color of the shoes can be bought at any 
leather-findings store for a few cents. 




Leather Piece Cemented in Heel 

If preferred, a piece of velvet may be 
used instead of the leather. — Contrib- 
uted by Kathrine D. Morse, Syracuse, 
New York. 
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Recording the Amount of Coal Used 
in Steam BcHlers 

In the plant where I am employed, 
we must keep a record of the quantity 
of coal we use in the steam boilers. 
The plan we adopted does not record 





cr 



t 



?) 



Fia.l ria.2 

Shade Roller Attached to Window Saih 

the exact weip^ht, but it comes very 
close to it. We weigh a certain box 
filled level with coal and then keep 
account of the number of boxes used 
in each firebox. The boxes are fixed 
permanently on the wheelbarrows used 
for transferring the coal from the bins 
to the boilers ; and as each man wheeled 
in a load he was supposed to mark it 
down on a record sheet. But as he 
sometimes did not find the pencil, this 
would be neglected. Therefore we 
made a dial, using the figures from an 
old calendar, and a pointer that turned 
hard, and when a man delivered his 
box (»f coal, he had only to move the 
j)ointer on the dial to the next number. 
-Contributed by James E. Noble, 
Toronto, Canada. 



Sash Shade Holder to Permit 
Ventilation 

A shade fastened to the casing at the 
top of a window always hinders the 
free passage of air when the top sash 
is lowered. A simple arrangement to 

remedy this and pro- 
vide free circulation of 
air is shown in the 
illustration. 

Fasten the short side 
of a 4 bv5-in. bracket on 
each side of the upper 
sash, 1 in. from the top. 
Attach a strip of wood, 
1 in. wide and as long 
as the curtain is wide, 
to the projecting ends 
of the brackets with 
two T-b o 1 1 s, put 
through the hole at the 
P end of the metal, Fig. 
1. Fasten the shade 
brackets with small 
screws to the ends of 
this strip of wood and 
insert the shade roller (Fig. 2). The 
shade and roller will then follow the 
upper sash in its upward and down- 
ward movements. Fig. 3. If the upper 
sash is lowered and the lower sash 
raised, perfect ventilation is obtained. 
— Contributed by Victor Labadie, 
Dallas, Texas. 



Timmu 



Fio.S 



CIThe lathe is not the place to knock 
a file to remove the filings. 



CIAs a preventive against deteriora- 
tion and protection from moisture, 
new leather fan belts should be rubbed 
Irociuently with castor oil. 



Turning a Bit with a Valve Wheel 

One of our men was putting up 
shelving, and some holes had to be 
bored in the crosspieces which were 
only 15 in. apart. This space did not 

allow the 

use of a — 

brace and 

bit. But the 

man had evi- 

d e n 1 1 y run 

up aga inst 

such difficul- 

t i e s before, 

for he had in 

his kit a hand wheel from a %-in. valve 

with a tapered square hole which just 

fitted the tang of the bit. The wfaed 
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gave him enough leverage to drive the 
necessary holes through ]-in. pine 
boards about as easily as with a brace. 
— Contributed by A. R. Cunning, 
Staten Island, N. Y. 



Kemoving a Dent in an Automobile 
Fender 
A bad dent in an aluminum fender 
was taken out in this way : The 
fender was removed from the irons 
and laid on a piece of cloth which was 
spread on the floor to protect the var- 
nish against scratches. One of the 
rear wheels of the car, with the tire 
fully inflated, was then run back and 
forth on the concave side six or eight 
times. The car was next rolled off the 
fender, and the dent was found to have 
been removed without breaking the 
enamel. Small dents may be removed 




Dent Pccued Out by Tin 

by laying a piece of wood on the sur- 
face to receive the blows and striking 
it with a hammer. — Contributed by 
Paul B. Wright, Twin Falls, Idaho. 



position for drying. If necessary, an- 
other clothesline can be hooked into 




the extra rings. — Contributed by A, P. 
Connor, Washington, D. C. 



Lever tor Lifting Car Wheels on Axles 
Sometimes it is necessary to turn a 
pair of car wheels in the shop, and this 
is a difficult matter without some 
means of raising the flange of one 
wheel over the rail. A lever cut from 
an old piece of scrap hard wood, as 
shown in the sketch, will make the job 
easy. The hook is placed under the 
axle and the wheel is raised by pushing 
against the lever. As the height of 
axles varies, the lever should be made 



Elevating a Clothesline 
A clothesline which requires no prop, 
and yet can be raised out of the way 
after the clothes are hung on it, is 
shown in the accompanying sketch. 
It consists of three parts, two end 
ropes with rings and attachments as 
shown, the remaining part being the 
clothesline itself, preferably arranged 
with hooks at the ends so as to be 
easily removable. The supporting 
hooks are attached to walls or posts 
at either end of the yard and the loops 
hung on them. 

The dotted lines show the line in a 
position convenient for hanging the 
clothes, and the other in an elevated 



I.ever for RiUing Ailc 

to fit the lowest, and a plank or board 
may be used under the lever to adjust 
it for higher axles. — Contributed by 
Urban A. Towle, Portlandv M<t. 
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Extension Trusses 

A truss or horse, that can be taken 

apart quickly and lengthened, makes 

a handy scaffold for some kinds of 



After pushing the table parts together, 
they are held closed by locking the 
fasteners. Extra leaves can be put in 
by turning the levers and unlocking 
the catches, — Contributed by E. V. 
Showalter, Philadelphia, Pa. 



Sepirable Shop Hone 
work, and especially for painting high 
picket fences. The crew can work on 
both sides at the same time. The 
sketch shows how each pair of legs is 
attached to a short block top, having 
two loops made of strap iron into 
which a long top piece can be inserted. 
— Contributed by W. A. Jacquythe, 
Richmond, Cal. 



Bench Stop for Varied Thicknesses 

A good bench stop for holding thin 
or thick stock while dressing the sur- 
faces can be made from the back iron 
of an old plane. Cut a recess, about 
Yi in. deep and the shape of the back 
iron, into the bench top. File teeth — 
about six to the inch — in the broad 
end of the back iron. Procure a piece 
of thin straight spring about 1 in, wide 
and 3 in, long; bore "in one end of it a 
hole as large as the hole in the back 
iron, and bend the other end in an up- 
ward curve. 

A large screw put through the holes 



Fastening Extension-Table Parts 
Together 

The extension dining-room table an- 
noyed us a great deal by pulling apart, 
as it was not provided with locking 



Slop Atuchcd to Bmth 

in the back iron and spring and turned 
into the bench holds the stop in the 
depression cut in the top of the bench 
and makes a stop adjustable for thtn 
or thick stock. It can be turned down 
far enough to be out of the way while 
other work is being done. — Contrib- 
uted by George Schellberg, Omaha, 
Nebraska. 



A Ball-Grip Self-Centering Drill 
Chuck 

The small chuck shown in the ac- 
devices. I took two ordinary window companying sketch can be easily made 
fasteners and put them on the under by any one who has access to a screw- 
side of the top, attaching one of the cutting lathe. As the diagrams show, 
IMCces on each side of the division, three steel balls replace the tmui 




Window PittcBcn on Tabla Parti 
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jaws, the balls fitting in guides con- 
sisting of radial holes drilled in the 
body of the chuck. The balls are 
closed on the tool to be held by the 
hollow sleeve, which is bored out with 
an internal taper, and screws on to the 
body of the chuck with a left-hand 
thread. When the drill to be held is 
pushed in, its end centers itself in the 
taper end of the hole and the balls 
grip it centrally when tightened up by 
the sleeve. 

It is important that the sleeve 
should he attached by a left-hand 
thread, as this makes the chuck self- 
tightening. Looking along the drill at 
the front end of the chuck it rotates, 
when slipping, in a clockwise direc- 
tion. This causes the balls to roll in 
the opposite direction, and to trans- 

LnThreodlflPerin. 3SterlBolb i Diom. 



mil a similar rotation, i. e,, counter- 
clockwise, to the sleeve, which is 
thus tightened up. 

A sectional view through two of 
the balls is shown in Fig, 1, and an 
end elevation from the front of the 
chuck in Fig. 2, The size given is for 
holding drills up to A i"-i I'e-in- drills 
being the smallest it will hold. The 
balls are % in. in diameter, so they 
cannot fall out through the center 
hole. 

The h()Ies for the balls should be 
carefully drilled and filed or scraped 
so that the backs of all the holes are at 
the same distance from the front. 
This insures the proper centering of 
the drills. The chuck is improved by 
case-hardening the sleeve and ball 
l^ides, but this is not necessary. 



An Auxiliary Step for Cars 

Some railroads are attaching to their 

coaches an auxiliary step similar to 



BMcoiloa Ceuih Step 

the one shown in the accompanying 
sketch. This step does away with the 
familiar brakeman's "stepping box," 
which has always been more or Idss of 
a nuisance. The idea might easily and 
profitably be applied to trolley cars 
and other vehicles where a high step 
cannot be avoided and the stepping box 
is not available or desired. The step 
is fastened on the "L"-shaped brackets 
which slide back in a groove when the 
step is reversed or folded back on to 
the second step. — Contributed by D. A. 
Hampson, Middletown, N. Y. 



Medicine Dropper 
Take a piece of wire a little more 
than twice as long as the bottle, double 
and twist it like a rope, then bend 
about 1 in. 
of one end 
to a right 
angle. 
Place the 
other end 
in the bot- 
tle, tip the liquid well 
it will drop steadily, 
apply to liquids that do not act upon 
the metal. — Contributed by R. H. 
Workman, Loudonville, Ohio. 

OAIways make sure that calipers are 
properly set before using them. 
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Home-Made Sight-Feed for an Oil Cup 

The common set-feed oil cup can 
be ea?»ily changed to a sight-feed in 

the following 
manner: A short 
piece of pipe 's 
threaded on the 
inside at one end 
to take the 
thread of the oil 
cup. The other 
end is threaded 
to fit the hole in 
the bearing to be 
oiled. An oval 
hole is cut 
through the cen- 
ter of the pipe, 
as shown. A 
small brass pipe 
is fitted in the 
lower end of the 
oil cup. The 
parts are assembled as shown. — Con- 
tributed by C. C. Brabant, Alpena, 
Michigan. 




Exhaust Cut-Out Made from Pipe 

Fittings . 

A very satisfactory cut-out valve 
may be made from an old tee pipe fit- 
ting in the following way: Take a 
tec fitting the size of the exhaust pipe 
and drill a %-in. hole in the center, 

oppo- 
site the 
side open- 
ing. Turn 
a seat for 
the valve at 
a 4r)-deg. 
angle, as 
shown at 
A. Thread 
a rod and 
fit the nut 
R. Turn a 
disk, C, and 
thread it to 
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screw on the stem, so that it will lock 
with the nut B. Place in position, as 
sliown, and put on an open coil spring 
to keep the valve seated. Drill a 



^-in. hole in the stem and place a 
washer and pin to hold the spring in 
position. Cut the rod long enough to 
pass through the footboard, thread the 
upper end and turn on a round-headed 
nut taken from an old buggy top. 
This will serve as a head for the valve 
stem. — Contributed by J. N. Bagley, 
Webber, Kan. 



An Indicator for the Lathe 

Obtain a piece of sheet steel and 
shape it as shown at A, Fig. 1. Drill 
a taper hole in the middle, and drill 
and tap a hole for a small machine 
screw at the narrow end. Make the 
pointer C of drill rod and screw it to 
the plate. Great care should be taken 
to make the small screw J a close fit, 
so as to insure an accurate reading. 

A ring, E, Fig. 2, is made with a slot 
in the top to receive the flat spring G, 
the extreme end of which should be 




Fi«.2 
Details of Indicator 

twisted at a right angle. The stud D 
is riveted to the sheet metal, so that 
the ring E turns easily. Connect the 
pointer with the ring with a piece of 
spring wire, F, which completes the 
instrument. The indicator can be 
changed from left to right, or right to 
left, by simply pushing the fiat spring 
G to the respective side. A suitable 
holder for use in the tool-post is shown 
at H. — Contributed by Max Lange, 
Hartford, Conn. 



CT Allow plenty of time for the under 
coats of paints to dry before varnish- 
ing and there will be no danger o( 
stains showing after the job is in 
service. 
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Handling Large Piston Rings 

In setting up an engine having a 
cylinder 24 in. in diameter, considerable 
difficulty was caused by the springing 
out of the heavy piston rings so that 
the piston could not enter. The trouble 
was overcome by using a circular band 
of '/Jt-in- flat iron, about 1 in. wide, 
with right-angle pieces welded to its 
ends and drilled for a %-in. bolt. By 
means of this device, the rings are 
drawn down tightly to the surface of 
the piston, so that it can be driven in 
easily. The circular band is driven up 
and loosened for a second ring, and if 
there are more than two rings, the 
process has to be repeated for each one. 
— Contributed by Sidney K. Eastwood, 
Detroit, Mich. 



Holding ScrewB for Slotting 

The little clamp shown in the 
sketch herewith was made by me 




Screw-Holdint CUnp 

some years ago and I have found it 
very useful for holding screws. It 
consists of a piece of brass plate, i/^ in. 
thick, 1 in, wide and 3 in. long, with a 
spring bow soldered on one end to 
keep the pieces in place and allow them 
to separate. The holes, which are dif- 
ferent in size, should be drilled first 
and then a saw cut made through their 
centers. If you have to make a slot in 
the end of a setscrew, it can be cut by 
putting the screw in one of the holes 
and then clamping the plate in an or- 
dinary vise. The thread of the set- 
screw will not be damaged in the soft 
metal. It is the best thing for hold- 
ing nickel-plated or brass pipe when 
cutting threads, or anything round 
that must be handled with care. The 
plate should be annealed and the holes 
slightly countersunk. — Contributed by 
Harold James, New York City. 




A Broom-Holder 

Take a length of old stove pipe and 
cut it to the shape shown in the illus- 
tration. The sides 
should be doubled 
over for stiffness 
and a center hole 
cut, %-in. larger 
than the diameter 
of the broom 
handle. Punch a 
hole at one side and 
fasten the device 
to the wall with a 
small staple. The 
handle of the 
broom is pushed 
through the hole, 
and its weight will 
keep the broom in 
the position where 

it is placed. — Contributed by Jas. Fre- 
gard. Mount Boydges, Canada. 

Scale Indicator and Gauge 
An ordinary paper clip can be used 
as a scale indicator as shown in Fig. 1. 
The same clip can be used on a 
lumber rule as.shown in Fig. 2, or on 
a yardstick when gauging materials as 
in Fig. 3. The clip is clamped over 




the rule the same as over papers. — 
Contributed by James M. Kane, 
Doylestown, Pa. 



OA tool for turning steel will not ( 
for brass. 
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Dry Concrete Floor for Stalls 

'n,»; methfMl of constructing concrete 
■y.T' i-jT barn stalls which is shown 
■I ihe illustration will overcome the 



with glycerine. About S ft. above this 
I suspended an electric light. Insects 
attracted by the light were decoyed to 
the white plate and entangled in the 
glycerine. Many hundreds of different 
"bugs" were caught in this way in a 
few hours. The arc light is best suited 
for the purpose. 

\ight-flying birds can be caught in 
this manner by using a 2 by 5-ft. board, 
painted white and placed on a high 
pole. The bird will be attracted by the 
white board just as by a lit up 
window in a dark wall, and rush to- 
ward it with increasing speed. When 
striking the board, it falls half stunned 
to tlie ground and can be easily cap- 
tured. It is surprising what great va- 
riety of uncommon birds and insects 
frequent the night air, and the col- 
lector will be able to make many an in- 
teresting addition to his store by using 
this method. — Contributed by Luren 
Ward, Des Moines, Iowa. 



Cannil SUD Floor 

prejudice against this style of floor, as 
the channels will carry the water to 
the gutter easily and quickly, thus 
keeping the Itedfiing perfectly dry at 
all times. 

The ll'inr is laid in the usual man- 
ner, with a proper slant toward the 
gutter. When linishing the top of the 
concrete, a straightedge is laid from 
gutter to manger and with the point 
of a tniwel, grooves iir channels are cut 
tlif entire length, 'lliese should be 3 
in. apart and not over VI; in. deep. 
With such a depth there will be no 
danger that a shar])-shi)d animal might 
wrench a limb by catching the shoe- 
calks in the gronves when turning 
around. This li^'T will give the ani- 
mals greater comfort and save much 
labor in gruoining them. — Contributed 
by A. .\. Hunghton, Northville, Mich. 



Protecting the Edge of a Workbench 

It is very handy for the home me- 
chanic to use the bench edge as a sup- 
port for holding a block while counter- 
sinking or boring a hole, but the bench 
edge becomes badly damaged by tlie 
point of the bit or countersink, and a 
handy device to protect the bench 
edge should therefore be welcome. 
Such a device is shown in Xug. 1 and 



Trapping Insects for a Collection 

Wishing to catch specimens of in- 
sects that frequent the night air, I de- 
vised the following arrangement to 
that end : Upon a high support I 
placed a shallow plate almost filled 



can be made from two blocks of wood, 
nailed together at right angles. Two 
small brads or nails are driven through 
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the back edge of the horizontal block 
(A. Fig. 2) to keep the piece from 
slipping off the bench top. — Contribu- 
ted by Chester Purdy, Ghent, O. 

A Cooking- Ventilator 
This ventilator is made of an old, 
large frying-pan — even one that is 
. ready to be thrown away will do — by 
cutting out the bottom, as shown in the 
sketch, leaving four lugs. These lugs 
are bent up inside, the ventilator 
placed on the stove, the frying-pan 




placed inside and the cover put on. 
When cooking steak or onions, the 
odor and smoke will pass from the fry- 
ing-pan with the draft and out through 
the chimney. — Contributed by Chas. 
W. Thiede, Denver, Colo. 



An Automobile Tire Sleeve 

Get a piece of 5-in. rubber belting, 
some copper rivets and a piece of steel, 
14 in. thick by % in. wide. Cut the 
steel into 
four pieces, 
bend them 
as shown in 
the sketch, 
and smooth 
the corners 
and edges 
with a file, 
so that they 
will not cut the tire. Drill boles and 
rivet one on each corner as shown. 

A piece of the material cut from a 
discarded casing can also be used for 
the purpose. — Contributed by Claud 
M. Sessions, Waynesville, 111. 



A Knife Hone 

An excellent knife hone for the 
kitchen or workshop can be made of a 
block of wood the same size as an 
ordinary oil stone. Basswood is best 




A Wood-Turner's Tool 
A device for rounding one or both 
ends of irregular shaped pieces of wood 
to a size and shape that may be con- 
veniently secured into a chuck, and held 
firmly with one end free, is shown in 
the accompanying sketch. It is made 
by using a pipe coupling that will fit 
on the spindle, then screwing a piece 
of hard wood into one end firmly and 
turning it to a suitable size and shape. 
After the hole is bored, trim it out and 
fasten a knife by means of screws as 




KnUc in Coivling 

shown. The screw-holes in the knife 
are slotted so that it is adjustable. — 
Contributed by P. H. Campbell. 



for the purpose, but any soft wood will 
do. Cut the block so that the end of 
the grain shows on the upper surface. 
If the block is small, glue it on a base- 
board to prevent checking. Soak the 
top with oil and then dust on a small 
quantity of powdered emery, a heap 
not larger than a small pea being suffi- 
cient. Rub the powder in well and it 
will last a long time without renewing. 
This makes an ideal hone for the work- 
bench or desk, and is much better than 
an oil stone where constant attention 
is needed to keep a fine edge on a tool. 
—Contributed by J. J. O'Brien, 
Buflfalo, N. Y. 
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A Nail Box 
A nail box, like the one illustrated, 
can be made with any number of divi- 
sions, but one of medium size a 




RrccpUclH 



most purposes. This particular one 
is made of white pine of the dimensions 
given in the detail, Fig. 1. Fasten 
sides on, Fig. 2, with a little glue and 
brads; then cover it over with a coat 
of shellac. This makes a very conven- 
ient box, as there are no corners and 
no need of always "fishing" for a nail. 
— Contributed by W. A, Lane, El Paso, 
Te.xas. 



A Templet for Cutting Spiral Piston 
and Valve-Rod Packing 

First cut a ring of packing for each 
piston and valve rod you have in 
charge. Cut these very accurate, as 
they are to be used for making the 
templet shown jn 
the accompanying 
sketch. The board 
should be large 
enough to take diag- 
onally across it the 
longest piece of 
packing used on 
your engine or 
pump. Then nail 
small strips on the 
■-^ard, forming grooves the width of 



the packing, until you have a groove 
for each size, and fasten small blocks 
in the grooves so that you have also a 
groove for each length wanted. By 
laying the packing in the proper groove 
and cutting it off flush with the end of 
the board, you will always have a ring 
that will fit the rod perfectly. — Con- 
tributed by E. J. Berry, Lake Provi- 
dence, La, 

Upsetting Wagon Tires 

A wagon-tire upsetting machine is 
too expensive for the small shop and 
more so for the farm. The home-made 
afTatr, illustrated in the sketch, makes 
a good substitute. It is made of 
wrought iron, y^ in. thick, 1 ft. long 
and as wide as the tire. Four lugs are 
welded on the edges, as shown, key- 
ways cut and keys to At them made. 
and then the lugs are turned up at 
right angles. Make a bend in the tire 
and heat it well, quickly place it in 




Tlce trpwtter 

the upsetter and drive in the keys as 
shown. Hammer the bend down, and 
the tire is upset. — Contributed by W, 
C. Parker, Olaf, Iowa. 



Repairing a Mirror 

We doubt whether an amateur can 
patch the amalgam back of a mirror so 
as to make a satisfactory job, says the 
Druggists' Circular, hut we know of 
nothing to prevent one from experi- 
menting along this line if he wants to, 
and here is some advice which may be 
of assistance to the experimenter: First 
clean the bare portion of the glass by 
rubbing it gently with fine cotton, tak- 
ing care to remove every trace of dust 
and grit. If this is not done carefnllj, 
defects will appear around the place 
repaired. 
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Outline on the back of another look- 
ing-glass a piece of silvering of the re- 
quired form, but a little larger, and 
with the point of a penknife cut 
through the amalgam along the outline. 
Upon this piece of amalgam place a 
small drop of mercury. The mercury 
spreads immediately, penetrates the 
amalgam to where it was cut off with 
the knife, and the required piece may 
now be lifted and removed to the place 
to be repaired. This is the most diffi- 
cult part of the operation. Then press 
lightly the renewed portion with cot- 
ton. It hardens almost immediately, 
and the glass is uniform in appearance. 

Another way is to pour upon a sheet 
of tinfoil about 3 drams of quicksilver 
to the square foot of foil. Rub smartly 
with a piece of buckskin until the foil 
becomes brilliant. Lay the glass upon 
a flat table, face downward; place the 
foil upon the damaged portion of the 
glass ; lay a sheet of paper over the foil, 
and place upon it a block of wood or 
piece of marble with a perfectly flat 
surface. Place sufficient weights upon 
it to press it down tight and let it re- 
main in this position a few hours. The 
foil will then adhere to the glass. 



An Anvil Yoke 

The yoke illustrated in the sketch 

is for bending metal into circles or 

^ bands of any kind. The jaws should 

be about % in. apart and 4 in. long. 




Cleaning a Rusty Shaft 

The light shafting used for driving 
sewing machines in a factory easily 
becomes rusty, and as I wished to keep 
mine clean and bright, I made a pol- 
isher from ^. ^ 
two pieces ""?^^ 
of wood, 
each 2 in. 
square and 
16 in. long. 
One end of 
each stick 
was shaped 
into a 
handle, and 
the other 
ends joined 
togeth- 
er with a 
hinge, so 
that the de- 
V i c e had 
the appear- 
ance of a large nutcracker. A piece of 
emery cloth was then stretched tight 
from A to B on the wood, left a little 
slack between A C and B D, and tacked 
in place. When polishing, the device 
is clamped over the shaft while it is 
turning. If the lever is held on a slant, 
it will travel along the shaft. — Con- 
tributed by C. F. Matzek, Milwaukee, 
Wisconsin. 




Bending Tool in Anvil 

It is best to make it of %-in. square 
iron. — Contributed by D. O. Wilkins, 
Hempstead, Texas. 



Repairing a Hole in a Cistern 

Several attempts were made to patch 
a hole worn'in the bottom of a cistern 
by a chain pump, but all failed because 
water would soak up through the 
cement, before it had time to set. I 
wiped the hole out dry, put in dry 
cement to absorb the water and then 
mixed up some cement with very little 
sand, to make it set quickly. This 
method failed just as the others. Then 
I removed the cement, cleaned the hole 
dry and sealed the bottom and all the 
cracks with common sealing-wax. A 
neat mixture of cement on this made a 
watertight bottom. — Contributed by 
C. M. Rogers, Wellington, O. 



CKeep your oil can full. 



\Vi\^^ 
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Home'Made Vegetable Paring-Knife 

A simple vegetable peeler can be 
easily made as follows: Secure a 
block of wood, 1 in. thick, 2 in. wide 




^,-2 






f^.\ 




Fi«.2 




Knife on Rounded End of Stick 

and in. long, and a piece of tin, iron 
or brass, V4 in. wide by 3^4 i"- long. 
r>end the metal as shown in Fig. 1, 
and fasten it to the rounded edge of 
the block by means of four nails or 
tacks, as shown in Fig. 2. File it 
down at A, Fig. 1, to make the cutting 
cdj^e, which should be no more than 
Vi in. from the surface of the block. 
The peeler is used as shown in Fig. 3. 
— Contributed by K. Kuga, Hoquiam, 
Washington. 



A Handy Ladle 

A ladle with an adjustable handle is 
shown in the accompanying illustra- 




Movable Ladle Handle 



tion. The ladle when filled with metal 
will remain in an upright position, no 
matter at what angle the handle is 



held. This is because the handle is 
flattened and loosely riveted to the 
ladle, which allows it to adjust itself. 
— Contributed by W. A. Jaquythe, 
Richmond, Cal. 



Making an Old Soft-Wood Floor 

Smooth 

An old warped, shrunken and gener- 
ally dilapidated soft-wood floor can be 
renovated so that rugs may be used on 
it instead of unsanitary carpets. 

Give the floor one coat of white lead 
and oil paint, tinted buff with yellow 
ocher and a very little burnt umber. 
When dry, putty only the very bad 
places. If the boards are wide, as is 
usually the case, take a strip of wood 
as a guide and, with a 5 or 6-in. wire 
nail, score a number of lines about 2 in. 
apart down each board. This gives the 
floor the appearance of being laid 
with 2-in. material. Apply a second 
coat of paint, same as the first, and 
when this is thoroughly dry, stain with 
a mixture of turpentine, yellow ocher 
and burnt umber (but no lead), using 
much more umber than in the paint, so 
as to effect a sharp contrast. A very 
small quantity of Van Dyke brown 
may also be added, if obtainable. 
While the stain is still wet, run over 
the floor with an ordinary coarse comb 
or a stubby whisk-broom, if you can- 
not procure a painters' graining comb. 

After the stain has dried, apply a 
coat or two of a good floor varnish, and 
the result will exceed your expecta- 
tions. You will have a fine imitation 
of an oak floor at a slight cost. If the 
parts, subject to wear, are recoated 
with varnish occasionally, the color 
will not wear off. Either the whole 
floor or merely a strip around the base 
may be so treated, if a single large rug 
is to be used. — Contributed by Norval 
Bradley, Paterson, N. J. 



CTAn old ivory effect may be made by 
applying two coats of white shellac and 
when it is dry scumbling with raw um- 
ber, rubbing it partially off with a ng« 
so as to leave a mottled effect. 
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Moving a Steel Water Tower 
A large steel water tower, weighing 
45 tons, in the Union yards at Peoria, 
111., had to be moved to provide addi- 
tional space for tracks. As the tank 
was in almost constant demand, it 
could not be long spared from service. 
The method adopted for moving it was 
to swing the tank, using one post as a 
center. Sawed timber ties were laid 
close together to make the base of a 
semi-circular track, and curved steel 
rails of the proper radius were spiked 
to them. Rollers of 2-in. round iron 
were used on the rails. It required 
only a few hours to move the tank 
a distance of 20 ft. 



Erecting a Flagpole 
The accompanying sketch shows 
how to erect a flagpole so that the 
wood will have no contact with the 



A Tenuon for Wire Fences 

The accompanying illustration shows 
how a farmer applied a tension to 
the wires on his fence to keep them 
taut, at the same time allowing for the 
contraction and expansion of the - 
metal. The principle of the device 




Pin Bnbcdded in Concrete 

earth and therefore not decay. A 
large iron pin is stuck into the base 
of the pole and extends into the con- 
crete base. The end of the pole is well 
protected against splitting by shrink- 
ing several rings on the wood. Braces 
are attached to the top ring and to the 
concrete. — Contributed by James M. 
Kane, Doylestown, Pa, 

Inexpensive Foundation Covering 
When houses rest on inexpensive 
wood foundations, these are usually 
boarded up to keep out the cold. A 
good substitute for the boards is the 
material used in making a gravel roof. 
This is cheaper and easier to apply. 
No wind or frost can penetrate this 
covering, and it gives the appearance 
of a stone foundation. 



CA piece of sandpaper is an excellent 
thing to keep near a gasoline or kero- 
sene can to remove the cap when it is 
stuck. 



can be readily understood from the 
sketch. — Contributed by R. Homer 
Edson, Middletown, Ohio. 

CHoles in grain sacks can be patched 
<FA file may be kept from filling up by shaking out the dust and pasting a 
with lead by applying a coat of thin oil piece of the same material on the in- 
just before filing. side over the opening. 
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How to Hake a Wire Streuher 

A v.ir* "^trttchfrr madt 3% 'hown in 
•: a*: omijanying sketch will prove a 
ver)' nse- 
I'ul tool, 
as it will 
hold all 
k i n d s o I 
wire and 
can al~o be 
employ e d 
for pull- 
ing l)olts, 
if they are 
easily ac- 
cess i b 1 e. 
The han- 
dle, A, is 
forg e d 
from Y_> 
by 114 -in. 
stfjck and 

U should be 

J about 18 

in. long. 

as shown, and drill a hole for 
Inili nr rivet at the upper end. 
ter part l> is made of the same 

and is shaped with an offset 
n. This offset allows the pres- 
lh<- post to be in line with the 
thus jircventing the t(M)I from 
I tendency to turn in the hand. 
IT (.' is % in. thirk and IVi in- 
-ler and is also attached with a 
lit or rivet. Urill a hole in the 
III hang it up by when not in 
mtriliutcd ]>y J. N. Uagley, 
, Kan. 



Non-Sagging Doors 

An arlicic in a recent number of 
.•^hop Notes suggested an idea for a 
novel iliior fastening. The idea is to 
liariK :i iloor on two sets of loose holt 
bull hinges, one set on each side of the 
door. This makes it possible to lock 
the (|(i(>r by the hinges on one side and 
III prevent it from sagging. The 
diHir can be opened on cither side. — 
Contributeil by L. Alberta Norrell, 
Augusta, Ga. 



Shapf! it 
a '/, in. 
■Ib.-npp 
riiHt'rrial 


Miri- at t 
Ijaii'llr, 


having a 
111,- r..ll 


1/,. ill. 1.. 
I.aii.llr 1 
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Cnckmg Nats 

Heretofore only the wild pecan has 
been ~een in the markets, but selected 
cultivated varieties are growing in 
commercial importance from year to 
year. Of laie. large plantings of the 
latter kind have been made in the 
southern states and the product of 
these will soon become common in our 
markets. As prices arc likely to re- 
main high lor some time to come, 
owing to the varied uses to which the 
meats are put. it is timely to describe 
the prifper way to crack the nuts with- 
out damage to the kernels. The culti- 
vated nuts, like fruits, are marketed 
according to varieties which will be 
sold under distinctive names. Each 
variety is uniform in size, and the shell 
on all is of about the same strength, 
so that the nuts should crack under 
about the same pressure. This quality 
will make it pos.~ible to avoid crushing 
the kernels, which means a great aeal 
of waste. Excellent results can be ob- 
tained with the ordinarj- hand cracker 
if the following hints, plainly illus- 
trated in the sketch, are observed: 

With the nut in the left hand insert 
one end between the jaws of the 
cracker, using only enough pressure to 
crack the shell and rotating the nut 
until a seam is opened all the way 
around it. Treat the other end in the 
same way. You can then slip off both 
ends of the shell and see how the 
kernel lies within. Then apply prep- 
.sure at the middle of the nut and the 
shell will split longitudinally into two 




halves, from which the kernel may be 
easily extracted. 

The machines used in cracking nuts 
for the confectioner's trade do perfect 
work and operate on the same prin- 
ciple, except that pressure is exerted on 
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both ends of the nut at the same time, The bend of the wire passes under the 
causing the shell to burst along the top of the kettle and prevents the lid 
middle. — Contributed by Victor La- 
badie, Dallas, Texas. 



An Emergency Gasket Repair 

A ship on a long trip encountered a 
gale, and it required all the power of 
the. engines, running at full speed, to 
hold the vessel "head on" and keep it 
out of the trough of the sea, when 
about one-half of the gasket blew out 
of the high-pressure steam-chest bon- 
net, the cover being about 14 in, by 
38 in. long. 

Something had to be done at once, 
and as it was out of the question to 
stop the engine, the chief engineer 
ordered some pine boards brought up 
from the hold. The boards were cut 
in lengths of 6 ft. and sharpened to a 
thin wedge at one end, and when all 
was ready, two oilers stood by to 
slacken the nuts a turn, while the 
steam was shut off just for a moment. 
During that moment the end of a board 
would be driven into a section of the 
leaky joint, and then the steam would 
be turned on again to bring the ship up 
to her course. This operation was re- 
peated until the leak was wedged all 
the way around, which required two 
hours. The nuts were then set down 
tightly and the wedges cut off flush. 
They swelled up during the first watch 
and stopped the leak entirely. The 
ship completed her voyage of 18 days 
with this emergency repair. — Contrib- 
uted by M. C. Lord, Vallejo, Cal. 



Holding Lid on Ksttl* 

from falling. — Contributed by 
Kuga, Hoquiam, Washington. 



Substitute Tumbucfcles for Ropes 

The substitute for a turnbuckle 
shown in the illustration is especially 
adapted for the stays on a sailboat, but 
can be applied to many other purposes. 
For ordinary use the standards are 
made of timbers 1^ in. square, and the 



Kettle Lid Retainer 

The loose kettle lid, that is always 
falling from its place every time the 
contents are poured, is a cause of much 
annoyance, which can be done away 
with by the use of a simple wire re- 
tainer, as shown in the sketch. The 
retainer is made of a piece of heavy 
wire, 17 in. long, bent as shown in 
Fig. 1. The wire is fitted on the inside 
of the lid, as ^own in Fig. 2. The 
spring of the wire will keep it in place. 



Rap* troond Crou Bir 

cross bar 1 in. in diameter. The 
sketch clearly shows how the device 
is used. — Contributed by Arthur L, 
Chetlain, Chicago. 
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Hand Wood-Turning Tool 

The tool illustrated is for turning 
round sticks of wood of uniform size in 
a lathe. The sketch shows a square 
stick. A, 
with a part 
of it already 
turned, and 
the hand 
tool B in 
place. The 
knife or cut- 
te r has a 
slight bend, 
as shown at 
C. The stick 
to be turned 
is placed in 
a square- 
hole mandrel, the left hand holds the 
cutter and pushes it along the revolv- 
ing stick, and the right hand grasps the 
finished rod as it is cut by the knife. 
This simple tool can be adjusted to 
turn rods of different sizes. — Contrib- 
uted by C. Purdy, Ghent, Ohio. 

Catch for Holding a Door Open 
.Secure a catch used on shutters and 
fasten the part to be attached to the 
sill on the floor near the wall, as shown 
in the sketch. The other part of the 
catch is screwed to the bottom edge 
of the door where it will be in line to 



Th* Hook  Applied 



to attach a string between the door 
knob and the catch, as shown. — Con- 
tributed by Thos. E. Ryan. Chicago, 
Illinois. 



A Socket (or Ratchet Drills 

.\s nearly all ratchets are made with 
a square driving hole, the drills used in 
them must have square shanks. This 
means keeping a large stock of the 
square-shanked drills on hand or forg- 
ing a shank on a twist drill, which 
operation usually spoils the tang of the 
drill. If a socket is made like the one 
shown in the accompanying sketch, this 
trouble is overcome. One end of the 
socket is bored to a Morse taper and 
the other end has a square shank that 
will fit the ratchet. By the use of this 
socket and the regular sleeves, most 
any sized twist drill can be used. This 







s 


( ') 





hook in the part fastened on the floor. 
An easy way to release the catch is 



affords a saving of much time when a 
number of different sized holes arc 
being drilled. — Contributed by D. A. 
Hampson, Middletown, N. Y. 



How to Set a Tool for a Close Cut 

When doing fine work on a lathel 
tools must be changed as well as on 
rough work, and it takes some skill to 
.let them again without gouging into 
the last cut or leaving a ridge. One 
reason why this is difficult to do is be- 
cause the work, tools and machine are 
almost the same color and it is hard to 
.see so closely. If there were a con- 
trast somewhere interposed, all would 
1)6 different. This contrast can be fur- 
nished by ))lacing a piece of white 
paper on the carriage nf the lathe under 
the work and tool. When the tool is 
moved up close to the work the light 
background will make it possible to 
see the space quite plainly when it is 
only one-thousandth part of an inch 
wide. When truing up a pulley or a 
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turned piece that must be set exact be- 
Fore cutting, this method is a great 
help tu the lathe man. 



point in their length where they are 
horizontal. This makes a "trap" that 



Removing Spoke Stubs 
A tool for removing spoke stubs can 
be made from a %-in. lag screw having 
a good, sharp thread, says a corre- 
spondent of the American Blacksmith. 
Cut the head off and draw it out, turn 
an eye and then weld a %-in. round 



spoke Stub Reowvec 

iron in the eye. Bore a hole in the 
stub and turn the lag screw in as an 
auger. Take hold of the handle A and 
tap with a hammer at B, 



Preventing the Clouding of Sight 
Feed Oil Glasses 

The clouding of sight feed glasses, 
which very <]uickly become opaque, 
can be prevented in a simple manner, 
says the Automobile Dealer and Re- 
pairer, The cause of the trouble is that 
the heat of the lubricating oil in the 
crank chamber generates a smoke, 
which goes up in the oil pipes and ren- 
ders the glasses opaque. To prevent 
this, make a U-bend in each of the oil 
pipes, as shown in the sketch, at some 



will in no way obstruct the flow of oil, 
yet keep the smoke from circulating 
in the pipes. 

Brick Tongs 
Tongs for carrying bricks are shown 
in the accompanying sketch. The 
length is adjustable to lit different 
sizes of brick. When unloading brick 
from cars into wagons, the tongs hold- 
ing four or six bricks are handed to 
the driver, who is thus enabled to pile 
that number about as quickly as one 
brick. The use of these tongs elim- 




inates the old "chain gar 
hand method and effects 
of time and labor. 



ig" or h 
a large 



and to 
saving 



On* Half DnIsB (or a Short Puwl 
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Hook on a Spoon Handle 
Spoons can be kept from falling into 
a soup bowl or kettle by making a 
small hook on the back of the handle. 




as shown in the sketch. A part of the 
metal of the handle is cut through on 
three sides and the piece bent back 
and down. The little hook thus 
formed slips easily over the edge of 
the vessel and prevents the spoon from 
sliding into the liquid. — Contributed 
by Charles Homewood, Waterloo, 
Iowa. 

Holding-Bracket for Painter's 
Scaffold Hooks 

The large 
hooks for 
holding the 
tackle on a 
p a i n t e r 's 
scaffold have 
a tendency to 
keep the 
scaffold too 
close to the 
surface 
being paint- 
ed. The lit- 
1 1 e bracket 
shown in 
the illustra- 
tion not only 
prevents the 
hook from swinging sidewise, but also 
keeps the scaffold out at a convenient 
distance from the wall. It is nothing 
more than a forked piece of strap iron 
clamped to the shank of the hook. 
The ends of the fork are pointed. 

GRub dry castile soap on the auto- 
mobile wind shield and polish with a 
silk cloth to prevent the deposit of 
moisture. 



Babbitting Boxes 

When rebabbitting boxes, first re- 
move all the old babbitt metal and give 
the box and shaft a good cleaning with 
gasoline or benzine. It is necessary to 
remove the old grease from the box 
with something of this nature to pre- 
vent "blow holes" when the hot metal 
is poured in. 

If the box to be babbitted is a solid 
one, the shaft should be covered with 
paper which is drawn tightly and the 
edges stuck with mucilage. If this is 
not done, the shrinkage of the metal in 
cooling will make it so tight on the 
shaft that it cannot be turned. The use 
of the paper leaves the box just 
tight enough around the shaft to run 
smoothly. Before pouring the box, the 
shaft should be blocked up until it is 
in line, and as near as possible to the 
center of the box. Use a good stiff 
putty, placing it around the shaft and 
against the end of the box to prevent 
the babbitt metal from running out. 
Place a small, round stick in the oil 
hole, letting it rest on the shaft. This 
will leave a hole through the box to the 
shaft and will save the time of drilling 
one. Be sure to leave small air holes at 
the top by moulding the putty into a 
funnel around each hole. It is also 
necessary to make a funnel around the 
pouring hole. Heat the metal until it 
is just hot enough to flow freely, then 
pour it rapidly into the box until it 
appears at the small air holes. 

In babbitting the split box, the oper- 
ation is the same, except that liners 
made of cardboard are placed between 
the two halves of the box and against 
the shaft to divide the metal. To let 
the metal run from the upper hatf-of 
the box to the lower, cut a few small 
notches in the liner close up to the 
shaft. The liner should consist of a 
number of thin pieces of cardboard, 
rather than one thick one, as they can 
be removed one at a time to take up the 
wear of the box. Bolt the box down 
tightly when pouring the metal. When 
the babbitt is cool, remove the bolts 
and cat apart by driving a sharp diisd 
between the two halves. Cot away the 
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sharp edges and make the oil channels 
leading from the oil hole to the outer 
end of the box. 

The ladle used for the ordinary box 
should hold from five to seven pounds 
of metal, this being as large as can be 
easily handled, and if this amount of 
metal will not run the box, it is a good 
plan to use another ladle and have an 
extra helper to handle it. In case of 
emergency, when no babbitt is at hand, 
ordinary zinc will be found a good sub- 
stitute. A small piece of rosin dropped 
into the melted metal just before pour- 
ing helps to make a perfect box. 



One Pair of Hinges for Two Doors 

A simple method of attaching hinges 
so that they will swing two doors is 
shown in the accompanying sketch. A 




Handle Attachment for a Scrubbing 
Brush 

With the common scrubbing brush 
the worker must perform his labor in 
a stooping position. To lighten this 
hard task, I provided a handle for an 
ordinary brush 
by attaching 
a socket on 
the wood back. 
The socket 
was made of 
light metal 
cut % in, smaller all around than the 
top of the brush. The metal was cut 
in from both sides about one-third the 
way lengthwise, and the shorter end 
formed into a ferrule. The other end 
was bent up at an angle and fastened 
with screws to the back of the brush. 
To add strength, an extra strap of iron 
was put around the ferrule part and 
fastened to the brush top. An old 
broom handle was inserted in the fer- 
rule and fastened with screws. 

By means of this device which can 
be attached to a new brush when the 
first is worn out, scrubbing can be 
done in a standing position just as 
effectively as in the old way. — Contri- 
buted by W. A. Lane, EI Paso, Texas. 



CThe rear axle and driving pinion of 
an automobile should be kept well 
oiled and the universal joints never al- 
lowed to become dry. 



post is set between the doors and the 
hinges fastened to it by means of U- 
shaped staples as shown. These sta- 
ples are long enough to go through 
the post and clinch on the back side. 
Only one hinge is shown, but of course 
two or more are used. — Contributed by 
C. C. Brabant, Alpena, Mich. 

Repairing a Broken Key 
When the handle of a heavy key is 
broken off as shown in Fig. 1, a strong 
repair may be made as follows: 
Square the head of the stem and fit a 
sleeve over it. The sleeve, with two 
holes drilled in its sides, is then 
shrunk on the key stem, if this be 
steel or iron, or soldered in place, if 
the key is of brass. Place the handle 
on the square end of the stem and 




Putting New Bint on  Kejr 
bend it, until the ends will fit into the 
holes in the sides of the sleeve. The 
ends may be further secured with a 
little solder. 
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Extension Trammel Point Rod 

Large circles must be described at 
times and an extra length trammel 
point rrid is necessary to cover the dis- 
tance between the center point and the 




Clip on the Joint 

circumference. The length of such a 
rod makes it inconvenient for storing 
in an ordinary tool chest. For radius 
of circles that would require a rod 
longer than the tool chest, sections of a 
rod can be joined together. These joints 
arc hard to make so as to keep the 
rod perfectly rigid, but the one illus- 
trated has i^roven entirely satisfactory. 
The clip can be made of either metal 
or hard wood. The method of joining 
the lengths together is so plainly 
shown it needs no explanation. The 
f)arts can !)e easily stored in a drafts- 
man's tool chest. — Contributed by D. 
(). Wilkins, FIemi)Stead, Texas. 



A Handy Compass Key 

A separate key is usually provided in 
sets of instruments containing com- 
|)assos with the style of joint shown in 
the sketch. Tliis key is small and in- 
convenient to use, and is often lost from 
the set in a little while, says a writer 






Key on Knife BUde 

in Machinery. .A broken knife blade 
with its end tiled to the shape shown, 
makes a good compass key. If a two- 
bladed knife is used, the other blade 
can be kept very sharp for erasing. 



Polishing Joints in Automobile T^wipy 

The seams and comers of automo- 

 

bile lamps are difficult to clean and 
polish, as the metal polish is apt to 
stick in these places. A toothbrush is 
the best thing to use for this purpose. 
It gets the polish out of the recesses 
and polishes them at the same time. — 
Contributed by A. Donley, Valparaiso, 
Indiana. 



How to Properly Key a Pulley 

It is something of a trick to key a 
pulley so that it will not work loose 
after a time, especially if the pulley is 
large and runs at a high rate of speed. 
In making the key, care must be taken 
that it be of uniform width and fit the 
seat in the shaft and the pulley snugly. 
The key should be driven tight, but not 
so tight that it will kink under the blow. 

If the pulley runs with the hub 
against the box, which is the usual way, 
allow only about 1-32 in. end play be- 
tween the box and the pulley. 

When an old key is worn too thin, 
but fits properly otherwise, place a strip 
of tin under it to make it fill the key- 
way closely. To draw a key, a small 
end of which is projecting, hold it with 
a pair of pliers, pry against the hub of 
the pulley, at the same time driving the 
hub on the shaft wath a hammer. This 
will loosen both the pulley and the key. 
If the key is cut off flush with the pul- 
ley, it may be necessary to remove the 
shaft ancl drive from the inside, in 
which case it is well to drive the pulley 
on a little, to loosen the key. 



Rust-Proof Needle Protector 

Cover a cake of high-grade soap with 
a dainty white linen or cotton cloth. 
Needles or pins stuck through the 
cloth into the soap will remam free 
from rust indefinitely. — Contributed 
by L. Alberta Norrell, Augusta, Ga, 



C Color sifted on a cut-in sign in the 
nlace of smalts looks good. 



CNever leave your shirt sleeves un- 
buttoned when working about ma- 
chinery. 
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Bending Wood 

The l)ending of wood requires a 
steaming apparatus that would take 
considerable time to make and involve 
some cost for material. Where a few 
bent boards are wanted, a costly ap- 
paratus is not necessary, as the boards 
can be bent equally as well by soaking 
the wood in water for several days to 
make it thoroughly water logged and 
then passing it over a gas flame sev- 
eral times. The wood, being soaked 
through, cannot burn and the steam 
from the water softens the wood as 
well as if it were steamed in the regu- 
lar way. — Contributed by Helge R. 
Crafton, Chicago. 



Cutting Plugs for Filling Screw Holes 

The ordinary leather punch that is 
driven with a hammer is a good sub- 
stitute for the regular plug cutter to 
cut round pieces of wood for filling 
screw holes. The punches can be pur- 
chased from any local hardware dealer 
in almost any size. The cutting edge 
is ground or filed sharp and the cutter 
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Leather Punch for Cutting "Wood Plugs 

used in a brace the same as a bit. Re- 
volving the punch on the wood cuts out 
a smooth plug. — Contributed by W. H. 
Booker, Belfast, Maine. 



A Paper Drinking Cup 

Take a piece of clean paper about 6 
in. square and fold it on the dotted line 
as shown in Fig. 1 so as to make a tri- 
angle. Do not use paper having any- 
thing printed on it as there is danger 
of poison from the ink. The other 
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Folds in the Paper 



folds are made on the dotted lines as 
shown in Fig. 2. Each pointed end of 
the triangle is turned over on one side 
as shown in Fig. 3, then the sheets of 
the remaining point are separated and 
each one folded down on its respective 
side. — Contributed by R. 11. Lufkin, 
Dorchester, Mass. 



Hanging Ingrain Paper 

It is best not to use a trimmer on in- 
grain paper, as the edges cannot be 
notched well enough to prevent show- 
ing a seam. Take the paper and roll 
it tight; then roughen both ends with 
No. sandpaper which leaves a feather 
edge. This gives a straighter edge 
than when cut with a trimmer and the 
feather part will roll down and make a 
perfect joint. — Contributed by A. E. 
Johnson, Frankfort, Ind. 



CEDo not forget that when a piece of 
work being turned in a lathe gets hot, 
it lengthens by expansion. 
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Combination Ladder 

An ordinary ladder made up so it 
can be chanf;ed into a 5itep-ladder is 
shown in the accompanying sketch. 




CbanaiiK Ladder into ■'Slep-Ladder 

In this case a ladder 20 ft. in length 
(Ki^'. I) was cut in the middle and a 
pair of hini^es used uit one side and a 
hinged hasp on the other to join the 
parts tiifTcther. The hinges should be 
heavy and well screwed in place. The 
hinged hasp should also be heavy and 
a holt used through the staple part to 
hold the ladder when extended. The 
ladder is folded as shown in Fig. 2 for 
use as a step-ladder. In Fig, 3 is 
shown a step for the top that is placed 
in the crotch formed by the ends of the 
ladder sides. One of the joints is illus- 
trated in Fig. 4. — Contributed by 
Kiibcrt C. Knox, Colorado Springs, 
Colorado. 



Tool for Cutting Fiber Waahen 

The tool here illustrated is used to 
cut all sizes of liber and thin sheet- 
metal washers from a 3-in. hole to 18 
in. outside diameter. With it fiber 
washers Vt in. thick have been cut 
without any difiiculty or trouble what- 
ever, greatly reducing their cost. 
These washers I used mostly on large 
embossing dies. The tool consists of 
a 1-in. drill with a cutter head beam 
let through the slot and fastened by 
two setscrews. 

The cutter heads arc set to a good 
sliding fit on the beam, and the cutters 
are tempered and let into split seats 
in the cutter heads and also fastened 
by screws. The cutting tools arc a 
trifle less than ^ in. thick and are 
given sufficient side and back clearance 
to allow them to cut freely. 

The sketch shows how the tool is 
used. A piece of IV^-in. planking is 
fastened to the drill press table and the 
table is clamped in a central position. 
A small pin forced into the planking at 
the right sen'es as a gauge for locating 
the fiber beneath the drill and also to 
space the washers evenly. The drill 
shank is fastened in the chuck, in the 
drill spindle, and the tool is rotated 
about 40 turns per minute. The drill 
cuts first, and as soon as it has passed 
through the fiber and entered the wood 
the inside and outside cutters begin to 
cut. A light pressure is all that is 
necessary to make the cut, the chips 
curling up nicely, and as soon as they 



Two Cuttan oo  B 



CTA fjuick way to charge the primer on 

an automobile engine is to saturate a pass through the fiber or brass m quick 

bit of waste in the oil of the carburetor rise on the feed lever causes thm to 

and squeeze it into the opening. pull free and clear of tiie woric As 
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will be seen, the tool cuts the inside lever that works on a pivot, . 
and outside of the washers at the same upper end of this lever is 
time, and as the inside washers can 
very often be used, two washers are 
really cut at one operation. — Contrib- 
uted by Jos. R. Weaner, Plainfield, I 
New Jersey. 



The 
:urely 



Exhaust Cutout for a Motc»«ycle 
Engine 

The accompanying sketch shows a 
simple cutout I made to fit on the ex- 
haust pipe of my motorcycle, the muf- 
fler being of the regular type. I used 
a piece of brass about ^/^ in. thick, and 
ground it out to fit the curve of the 
pipe as shown. This was secured to the 
exhaust pipe by means of two Vi-'m. 
clips. Two holes were drilled through 
the side of the exhaust pipe and a brass 




Cutout on Eihauat Pipe 

disk fitted to revolve over the holes. 
Two holes were drilled in the disk to 
correspond with the holes in the pipe, 
making it so that a quarter turn would 
close and open the cutout. The disk 
was secured by a stud turned into the 
lirass piece. A heavy coil spring, se- 
cured by a nut and washer, held the 
disk in close contact with the openings. 
The cutout can be made in any size, — 
Contributed by John H, Putgenter, 
Ilchester, Md. 



Home-Made Steam Trap 
A steam trap operated by the ex- 
pansion of the metal pipes can be made 
from pipe and fittings as shown in the 
illustration. The outlet is an ordinary 
globe valve with the threads removed 
from the stem so it may be opened by 
an end pull instead of a turn. The end 
of the stem is then attached to the end 
of an arm joined to the lower end of a 



fastened to ibc upper horizontal steam 
pipe with a band, !'•. 

The turn, or L. in the pipe must be 
blocked at C or heltj with a strap 
around D, to prevent the expansion of 
the metal drawing tlic lever in the 
wrong direction. The operation of the 
trap can be easily understood from the 
illustration. — Contributed by James E, 
Noble, Toronto. Canada. 

Roller Bearings for Bureau Drawers 

An effective and economical plan to 
overcome the annoyance caused i)y 
bureau and cabinet drawers slicking is 
to attacli rollers made of ordinary dis- 
carded thread spools to the strips on 
which the drawers slide. One end of 
each spool is cut off as shown in Fig. 
1 and fastened to the strips with round- 
head screws, Fig? 2. Be sure to place 
the spools high enough to afford an 



Round Head, 




easy roller for the drawer, yet not too 
high to bind the edge at the top.— ^Con- 
tributed by C, C. Reynolds, San Fran- 
cisco, Cal. 
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Rolling a Band-Saw 

The task of rolling a band-saw by 
one who has never handled such a saw 
is quite difficult, but if the different 






FiG.a 

Turns In the Saw Blade 

Stages of folding, as illustrated in the 
sketch, are followed out, the rolling 
will be quickly accomplished. Grasp 
the saw with the palms of the hands 
upward and allow the lower end to 
touch the floor near the feet, with the 
middle parts A and B, Fig. 1, swung 
away from the body. Place the curve 
A under the curve B so as to form the 
three loops shown. Turn the top loop 
toward you and down as shown at C, 
Fig. 2, and then turn loops C and D 
toward you again on E and you will 
have a roll as shown in Fig. 3. — Con- 
tributed by Benjamin Kruka, Kear- 
sarge, Mich. 

CWhen one roughing cut will do on 
lathe work, do not make two out of it. 



Testing an Electric Metar 

The following is a quick and reliable 
method of testing electric watt meters : 
An incandescent lamp of a known 
wattage, at the voltage at which the 
meter is to be tested, is connected in 
circuit with the meter. Observe the 
time required for the disk to make one 
revolution with lamp in circuit. If, for 
instance, the constant is % (which is 
generally found at bottom of meter 
dial), then % of 3600 watts, which is 
a constant, will be 1800 watts. Sup- 
posing the disk required 32 seconds 
for one revolution, then 1800 divided by 
32 equals 56 watts, or about the aver- 
age consumption of a 16-cp. lamp, if 
this be the consumption of lamp in cir- 
cuit. 

Meters are regulated by a magnet 
through which a disk revolves. By 
moving the magnet towards the shaft 
on which the disk rotates the meter 
will run faster ; by moving away from 
shaft, the meter will run slower. 
Many people have an idea that their 
watt meters are running too fast. As 
a matter of fact, a meter after running 
for two or three years will invariably 
run slow, caused by the steel pivot of 
the moving element wearing away the 
sapphire jewel upon which the disk re- 
volves. — Contributed by Alvin Kolb, 
Bedford, Ohio. 



Strainer in Oil-Can Spouts 

Small particles of dirt and foreign 
matter would get into the small end of 
the spout of my oil- 
can and clog it up so 
no oil could be 
forced out. I in- 
serted a small sieve, 
shaped like a thim- 
ble, in the lower end 
of the spout, as 
shown in the sketch. 
Any fine gauze wire 
can be used for the 
sieve. This catches ^11 the dirt, but 
does not prevent the oil from flowing 
freely. — Contributed by Chas. Home- 
wood, Waterloo, Iowa. 
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Remedy for Damp Walls 

If a wall is suspected of dampness, a 
piece of gelatine held close to it will tell 
tlie story at once. If the wall is dry, 

the gelatine will not 

change: if damp, the 
gelatine will turn or 
curl more or less, ac- 
cording to the degree 
of dampness. If the 
wall is very damp, 
it will need no testing. 
One good remedy for 
a wall not very damp 
is a mixture of 1 lb. of 
good glue dissolved in 
1 gal. of water, into 
which, while hot, has 
been stirred some dry 
red lead until the 
mass is of the consist- 
ency of ordinary paint. 
The surest and best 
remedy, according to 
the Master Painter is the Sylvester 
process, as follows: Cut up % lb. of 
castile soap in 1 gal. of water, and dis- 
solve; now dissolve ^ lb. of pulverized 
alum in 4 gal. of water. With a brush 
for each solution, using a wide brush, 
apply a coating of the soap solution, 
rubbing it well into the wall ; let it dry 
until next day, then apply a coat of 
alum water; let this dry until next day, 
then repeat with the alum and soap 
once, as before. Thus the wall will re- 
ceive two coats of soap and two of alum, 
which will form a chemical compound 
impervious to water. Very damp walls 
treated with this simple coating will 
give no trouble under paper for years. 



How to Fasten Pipe into Hose 

Anyone who has repaired a broken 
hose knows how hard it is to insert a 
pipe in an open end, as the pipe and the 
hose are usually not the same size. 
File the pipe to make it bright and heat 
it just enough to make the metal blue, 
then put it in a vise. Slip the hose on 
the pipe quickly and place it in water 
to cool, after which attach the clamp, 
^ii6 the hose will hold tightly. 



Unloading Device 

Many cities operate a sanitary plant 
for the disposal of refuse. The largest 
part of this material consists of papers 



Diawinc Wacon froi 



I Under the Load 



and tin cans, which makes the unload- 
ing exceedingly hard where dump wag- 
ons are not used. One city supplied 
each wagon with a flexible wire screen, 
just wide enough to fit loosely on the 
floor of the wagon box, and with one 
end fastened to the tail-board hinge pin. 
The screen extends forward the full 
length of the body, then turns upward 
to the seat. In this end is fastened a 
ring. 

At the unloading point a hook is 
hung from a rope fastened to a support 
above. This hook the driver engages 
in the ring on the screen. When the 
horses are started, the wagon is drawTi 
out from under the load. TJie device 
saves a great deal of time because the 
mass of paper, wood, cans, etc., be- 
comes so packed that it is very difficult 
to shovel out. — Contributed by J. J. 
O'Brien, Buffalo, N. Y. 

CAIways keep a lathe clean and in 
order. 

CUse shellac for the base when re- 
painting a sign over red and the color 
will not bleed through and spoil the 
appearance of the job. 



POPULAR MECHANICS 
Home-Uade I nst ant aneous VTater Ifeater 



The old proverb, "A watched kettle 
never boils," does not apply to the wa- 
ter heater shown in the accompaaying 
illustration, because hot or even boil- 



HmU Water IniUatIr 
ing water can be drawn from it the in- 
stant it is put into operation, says the 
Scientific American. It is made of an 
ordinary copper funnel and a cake tin. 

The copper funnel should be tinned 
on the outside. To the water supply 
pipe is attached a valve for regulation 
of the flow of water. To this valve is 
fitted a short nipple and an ordinary 
tee fitting. f)ne end of the arm of the 
tee is fitted with an ordinary plug 
which is bored and reamed out to fit 
the small end of the funnel, and the 
end (if same is turned over with a small 
hammer and soldered to the plug. The 
other end of the tee is filed to fit very 
closely to the outside of the funnel, 
leaving a slight annular opening which 
may be regulated by screwing the plug 
in i>r nut so that when the water is 
turned on it will flow in an even thin 
sheet over the funnel. 

Inside the funnel is an ordinary gas 
burner, such 119 may be purchased for 



10 cents. The burner is connected to 
the gas supply in the usual manner. 
It wUl be noticed by referring to the 
illustration that the funnel is in an in- 
verted position. The lower part of the 
funnel is surrounded by an ordinary 
cake mold with the inside cone partly 
cut off. This tin forms a basin for the 
hot water, which may be drawn off 
with an ordinary faucet soldered to the 
cake tin, or it may be run off as the 
water heats. It will now be seen that 
when the gas is lighted the funnel be- 
comes hot at once, and when the water 
is turned on it is forced through the 
narrow opening between the tee and 
the funnel in a uniform thin sheet 
which spreads over the funnel and be- 
comes hot as it flows down. Almost 
any degree of heat may be obtained by 
regulating the flow of water with the 
valve. The spent gases from the gas 
burner pass up through the funnel and 
out to the atmosphere. Some arrange* 
ment may be made to connect die 
water and gas valves so that they will 
be turned on simultaneously, thus ob- 
viating the danger of overheating the 
funnel. 

Sawing Tubes at an Angle 
Tubing cannot be sawed accurately 
at an angle without a bench hacksaw. 
When one of these tools is not at hand, 
the following method will produce ex- 
cellent results: 

Say, for example, ^^^t one wishes to 
saw 3 piece of brass tubing at an angle 




of SO deg. to its length. Take a block 
of wood of suflicient length and thick 
enough to admit boring a hole into it 
lengthwise without splitting the wood. 
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Attaching Crank to a Clock Key 

The ordinary wing key on a clock is 
usually hard to turn-and this is espe- 
cially the case if the clock be perma- 




Crank on Clock Key 

nently located on a more or less inac- 
cessible shelf. 

The attachment of a little crank to 
the key, as shown in Fig. 1, greatly fa- 
cilitates the operation of winding, and 
causes much less fatigue to the arms 
and fingers. With the ordinary key 
having holes in the wings, it may be 
made of a piece of wire bent as shown 
in Fig. 1. If the key does not have 
holes in the wing, it may be soldered 
to the side of the key, as shown in Fig. 
2. — Contributed by Thos. L. Parker, 
Olaf, Iowa. 



A Simple Door-Opening Device 

Here is a device for opening a door 
which seems to me simpler than any 

other I have 
seen, and 
which re- 
quires but 
two or three 
minutes t o 
assemble on 
the door. 
First bend 
to the shape shown by the full and 
dotted lines a piece of iron about 6 in. 
long, V^ in. wide and of suitable thick- 
ness ; then drill holes for a small stove 




bolt to secure the bent portion when 
placed in position around the knob 
spindle, and one at the extremity of the 
straight end for a string. The stove 
bolt when screwed tight makes the 
iron stationary. The string should be 
long enough to reach to the bottom of 
the door, where it may be kept in posi- 
tion by means of a small screw eye. — 
Contributed by D. O. C. Kersten, 
Detroit. 



A Center for Turning Large Work 

It is sometimes necessary to make a 
center of some sort when turning cer- 
tain kinds of large castings in the 
lathe. A handy adjustable center for 
such work is shown in the accompany- 
ing sketch. A is a casting to be turned 
and faced. B is a hub that is tapped 
for four steel-pointed screws, as shown 
at C. This hub can be adjusted to the 
inside of the casting and made con- 




Hub with Center in Casting 

centric with it, so it can be turned in 
a lathe, by means of these screws. The 
hubs can be made of different sizes to 
correspond to the different sizes and 
kinds of work. — Contributed by C. 
Purdy, Ghent, O. 



Electric Foot-Warmer 

A simple electric foot-warmer which 
has many uses in the place of a hot- 
water bottle and which takes the place 
of the more expensive heaters now on 
the market, is shown in the accom- 
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panying sketch. Two 16-cp, incandes- 
cent lamps are turned into plain sock- 
ets in the ends of a tin tube about 2^ 
in. in diameter and 15 in. long. The 
lamps are joined in series and con- 
nected with a lighting circuit. When 
joined in this manner, the lamps heat 
slowly and are not liable to scorch the 
woolen jacket with which the tube 
should be encased. The consumption 
of current, too, is extremely small. 

If it is desired to wire the lamps so 
that the device will heat much faster. 







Turning Eccentrics 
A method of turning eccentrics with- 
out the use of special tools is shown in 




Lamin Id tb* Tnbc 

the lamps may be shifted from the se- 
ries to the parallel arrangement by 
means of a double-throw switch con- 
nected as shown in the diagram. It 
then becomes necessary to run the 
three wires A, B and C from the switch 
to the heater. 

A Silent Ratchet Wrench 

The construction of a ratchet wrench 

with a roller-pawl action is shown in 



Ratlw P*w1 Rauhtt Wt*och 

the accompanying sketch. The roller 
pawl will catch and hold at any point, 
and the usual lost motion due to the 
ratchet not catching in the next tooth 
is avoided. The part A is removable 
and stud sets, stud extractors and sim- 
ilar tools used in its place. The con- 
struction of this wrench allows its use 
in close comers where even an open- 
end wrench would be at a disadvan- 
tage.— Contribated by Frank S. Bun- 
ker. Vallejo, Cal 



U*ed Id TuidIhb Eccentric 

the accompanying sketch. This method 
applies to cases where the center falls 
outside the shaft. The shaft of course 
is turned on its own centers; then two 
lathe dogs are centered, drilled and ap- 
pHed as shown. They should be firmly 
clamped to the shaft so as to avoid 
slipping. A pin or a bolt in the slot in 
the faceplate serves as a driver.— Con- 
tributed by D. A. Hampson, Middle- 
town, N. Y. 

Forms for Sawing Miters on a Cabinet 
Bench 
The illustration herewith shows a 
device in which a saw can be used for 
cutting square and miter joints. The 
main part is made of a plank 1% in. 
thick, 10 in. wide and 24 in. long. A 
riser to hold the work against while 
the cut is being made, is fastened to 
the back edge of this plank. A cleat 
attached on the front and under side 
holds the form against the bench. A 
disk, 7 in. in diameter, is cut in the 
center of the bed plank and fitted to 
turn freely, but not loosely. This disk 
has two standards for holding the saw 
perfectly vertical. By placing a set 
screw in the front edge of the plank. 



Saw In Guide* 

the disk can be held in the required 
position to cut the square or miter de- 
sired. 
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Shutter Speed Tester 



All photographers who use a shutter 
for quick exposures realize the value 
of knowing the actual exposure given 
by a shutter at its various speeds. 
This requires some kind of a speed- 



timing device. Many forms of speed- 
timing devices have been described, 
says a correspondent of Photographic 
Times, but they are usually too com- 
plex for the average photographer to 
construct. The illustrations show a 
device sufficiently simple for anyone to 



construct, and the records it gives are 
accurate enough for ordinary require- 
ments. 

The principle is that of photograph- 
ing the light which passes throu^ a 
slot in a disk while the latter is revolv- 
ing at a known speed, then measuring 
the length of the impression on the 
sensitive plate. 

The apparatus consists of a board, 
A, about 18 in, square, in the center of 
which an opening is made, shown by 
the dotted lines in Fig. 1. Over this a 
narrow strip of wo«3d, C, Fig. 2, is 
fastened to form a support for the shaft 
F, of the revolving disk D, Fig. 1. The 
disk, which may be made of thin wood 
or a piece of mounting board, must be 
a little larger in diameter than the 
circular opening in the board A. Near 
the edge of this disk a narrow slot G, 
is cut, which must come within the 
opening in the board so that the light 
may pass through the slot. A stiff 
piece of wire may be used for the shaft 
F, a block of wood being glued on the 
center of the di.sk to allow of its being 
mounted true. The disk is placed in 
position by passing the spindle through 
a hole in the wooden strip C, the outer 
end being held in place by a bent piece 
of metal as shown in Fig. 12. 

The disk is turned by clockwork, of 
which some of the wheels must be re- 
moved to allow the "post" to revolve 
fast enough. A grooved wheel is 
placed on the post in place of the clock 
hands, and a spool attached to the shaft 
F, the two being connected with a light 
twine belt. The difference in size be- 
tween the two pulleys is regulated by 
the speed at wliich the larger one re- 
volves, and the speed at which one 
wishes the disk D to turn, the latter 
depending on how rapid an exposure is 
to be tested. For tests up to about 
1-lOOth of a second, one revolution 
per second might do, but for more 
rapid exposure the speed of the disk 
must be increased. It might be well to 
say here that clockwork which has 
been altered as previously mentioned 
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will vary a little tn speed while run- 
ning, so in taking the time of the revo- 
lution of the disk it is always well to 
allow the works to run a certain length 
of time before snapping the shutter. 
Accurate results always can be ob- 
tained by taking this precaution. 

The tester is set up against a window 
with cfear sky for a background and 
all light blocked out around the appa- 
ratus with heavy brown paper. The 
image of the slot G is focused sharply, 
then after setting the shutter at the 
speed desired and starting the disk re- 
volving, the exposure is made. The 
diameter of the disk is recorded on the 
negative by the images of the two 
small holes E E, shown in Fig. J, so 
all that is necessary is to measure the 
distance apart these are on the nega- 
tive, and then draw a circle on paper of 
the same diameter. The length of the 
beam of light which passed through 
the slot G during the exposure is next 
measured with a pair of dividers, de- 
ducting the actual width of the slot, 
and the number of times this goes into 
the circumference of the circle plotted 
off, the result giving the duration of 
the exposure. 

For example, suppose a 3-in. circle is 
indicated on the negative. The cir- 
cumference of this is approximately 9 
in. The length of the beam of light as 
recorded is V2 in,, after deducting the 
width of the slot, and the disk was re- 
volving one turn a second, so as ^ in. 
goes into 9 in., the circumference of the 
circle, 18 times, the speed of the shutter 
was l-18th of a second. 

One advantage of this tester is that 
it can be used indoors, while other 
simple speed-testers depend upon day- 
light for illumination and must be set 
up out-of-doors in bright sunshine. 

Preventing Work Slipping from a 
Chuck 

Anyone working at a lathe knows 
how disks chucked on a small center or 
pieces extending from a chuck will slip 
and turn, causing the piece to gradu- 
ally come oat of the chuck as the work 
proceeds. The accompanying sketch 



shows how to supply teeth or grippiers 
for each jaw on the chuck so that it 
will hold the piece being turned. 
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Stcd PriDU In Bach Jaw 

When the grippers are not required 
they can be removed by loosening the 
setscrews. The pins should be made 
of steel and hardened. — Contributed by 
Walter L, Keefer, Waynesboro, Pa, 

A Home-Made Vulcanizer 
A novel vulcanizer for pneumatic 
tires, and one that will do excellent 
work, can be made of an old electric 
smooth- 
ing iron. The 
handle is re- 
moved and a 
^-in, hole 
drilled in the 
top, 1% in. 
deep, for a 
small ther- 
m o m e t e r 
register- 
ing high 
tempera- 
tures, A 
small wood 

pattern is made flat on one side, and 
cut out to fit the tread of the tire on the 
other, and used in making a mold for 
a brass casting, A piece of wood is 
formed to fit the inside of the shoe. 

Two rods of wrought iron, Vi in. in 
diameter by 6 in. long, are each 
threaded on one end for a distance of 3 
in. The other end of each of these rods 
is formed into a hook to hold a piece of 
chain. The sketch clearly shows the 
apparatus, also the method of clamping 
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it to an automobile tire. It is only nec- 
essary to connect the iron by a flexible 
electric cord to a lamp socket in the 
ordinary way, the current being pref- 
erably turned on at the iron and not by 
the socket switch. 
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Drapery-Hsnging Pole 

In the accompanying illustration is 
shown a curtain pole having spools of 
various diameters on which the lifting 
cords are wound when the pole is re- 
volved. This pole passes through the 



X L.. 
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As soon as the right temperature is 
readied, the current is turned off to 
avoid overheating. 'I'his is repeated 
ior a few minutes and then the appara- 
tus is removed. The same method 
may be used for making repairs on cas- 
ings as well as inner tubes in ordinary 
repairing. — C^ontributed by Geo. H. 
Handley. N'cwburgh. N. Y. 

Home-Made Ratchet Drill 

Secure a gear from an old clothes 

wringer and fit it over a piece of '/^i-in. 

pipe which has a coupling screwed on 



spools and is held in place by brackets 
at each end and in the middle which 
permit it to revolve freely either way 
when the cords are pulled at the left 
side, says the Upholsterer, A small 
bag of shot is sewn to the bottom of 
each shirring line, in order to make 
the curtain fall smartly when released. 
From right to left, the first spool is 1^^ 
in. in diameter: the next, 2%; the next 
two, ;i in. in diameter; the next. 2%, 
and the next. 2 in. This spool is the 
middle of the shade, and from that 
point to the left the diameters are a 
repetition of the first five mentioned, 
reading from BVo back to 1% in. 



it will lit over the pipe. Bend an eye 
in a piece for a dog and fasten it in the 
lever with a cotter pin as shown. 



An Edge Center for Pattemnukcra 
Patternmakers are often compelled 
to lay out a half circle on a block of 
wood, one face of which is the center 
line of the circle. In doing this they 
must hold or clamp a smaller piece to 
ihe work so as to make a surface for 
the compass or divider points. When 
this method is used, the center point 
or pivot end of the dividers sinks so far 
into the wood ihat a true circle cannot 
be made, especially when working on 
the end grain of soft wood. 

A handy tool that will overcome 



Then attach a small spring to keep the these troubles is shown in the sketch. 
dog engaged in the teeth of the gear. The tool is made by cutting a disk 2 hi. 
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iameter from -^-in. sheet brass 
aying out a center line on one 
and another center line on the 
site side at right angles to the 
line. In the center lay out and 
hrough a semi-circle as shown in 
1. Bend the edge of the disk at 
angles outside of the small semi- 
, taking care that the bending 
is on the dotted center line. This 
.tion leaves the %-in. circle pro- 
ig, as it is not bent with the disk. 
I place on the center line down to 
rp edge and carry the line down 
le bevel edge. Make two small 
issions with a center punch on the 
r line, each at a point directly 
* the inner and outer vertical sur- 
)f the part turned down. The tool 
iced on the wood as shown at A, 





Center for Compastes 



2, for making large circles and as 
itor the smaller ones. — Contrib- 
by D. K. Bowie, Detroit, Mich. 



Drilling Holes Central with a 
Center-Punch Mark 

the point of a drill strikes the side 
center-punch mark, the hole will 
rilled slightly to one side of the 
r because the work will not slide 
e metal of the faceplate. I made 
ice to place between the work and 
iceplate that would adjust itself to 
slight touch of the drill. The 
od of construction is as follows: 
3cure two pieces of sheet metal ^\ 
lick by 2 in. square and fasten 

together with screws. Drill four 
. holes about % in. from each 
T. Take the pieces apart and 
tersink the holes on the inner 

deep enough so that when the 
3 are placed together, a %-in. steel 
ivill roll freely and leave a small 



arc of the ball's surface protrude 
through the hole. Put a i4-in. ball in 
each hole and screw the plates to- 
gether. 

Set on this plate the piece of work 



StedBall ^"Diam 
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Ficl 
Four Ball* in the Plate 

to be drilled. If the drill does not 
strike the center-punch mark straight, 
the plate will shift itself and the work, 
so the drill will follow the center of the 
mark. On large work, two or more of 
these plates can be used. — Contributed 
by F. W. Granger, Waterbury, Conn. 




Hydraulic Oil Pump 

The sketch shows a home-made oil 
pump which I used for some time with 
satisfactory results, says a corre- 
spondent of Power. 
The pump is in- 
serted in the head 
of a barrel and 
water poured i n 
through the funnel 
A at the top, thus 
passing down 
through the inner 
pipe and into the 
bottom of the bar- 
rel D. The water 
being heavier than 
the oil displaces 
t he latter and 
causes it to rise in 
the outer tube to the tee C and out 
through the curved spout B. This ar- 
rangement keeps the barrel clean and 
the water prevents it from becoming 
dry. 

If the funnel is of 1-gal. capacity, a 
gallon measure may be used to catch 
the oil without danger of overflowing. 







CE Never " take it for granted that a 
reamer will ream to size. 
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Belt Punch Used for a Brush Handle 
Many times a workman in a machine 
shop wishes to use a small brush and 
does not 
have one at 
hand. Belt 
punches are 
more numer- 
ous than 
brushes in 
such a shop 
and one of 
these can be 
used as a 
handle. The 
bristles 
or a substi- 
tute can be 
drawn into 
the hole with 
a string to 
make the 
brush part. In Fip. 1 is shown the 
method of drawing the bristles in place 
and in Fig. 2 the completed brush. — 
Contributed by Geo. Schneider, Cin- 
cinnati, O. 

An Extemporized Level 

While helping to build a house many 

miles from town, I found that I needed 
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a level but could not well spare the 
time to get one. I therefore made one 
by fastening to my square a piece of an 
old tin can and attaching a cord with a 
plumb bob, as shown in the sketch. 
The distance from the edge of the 
square to the cord at the top being 3 
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one is getting on the v/ork until the 
iron begins to "spit." Or, at hardening, 
if the job is carefully watched, as it 
should be, until the right heat and color 
are reached, when the eyes are quickly 
turned away and focused on the pol- 
ished part of the job to see "the color 
come" they are so blurred and blinded 
from the light of the fire that the 
proper color cannot be distinguished. 
This may be remedied by setting a 
piece of colored or stained glass in a 
wood frame about 8 by 12 in. in size 
and hinging it from the hood of the 
forge. Then when doing a job as 
described, one can watch the fire and 
work in comfort and when the critical 
moment approaches, swing back the 
shield and look at the heat with clear 
eyes. 

Fastening a Loose Door-Knob 
The socket of a knob on one of my 
doors became loose from the grip and 
began to rattle. I repaired it by dip- 
ping some 
fine w r a p- 
ping cord in 
cold glue 
and then 
winding 
it around the 
socket in the 
small joint, 
between the 
shoulder of the socket and the grip. 
The string was wrapped tightly until 
the joint was full, then the ends were 
tucked in with the point of a knife 
blade. The glue was given time to set, 
after which the knob was as firm as a 
new one. — Contributed by D, E. VVood- 
oth, Moorestown, N. J. 



screwed into floor flanges over the 
holes and the ends of the rope are 
drawn up through the pipes. 




Rope* In the pfpn 

A 1-m pipe ttii' readily pass a % or 
yg-in. rope and a Il^-in. pipe, the 1-in. 
size; while %-in. pipe answers for the 
smaller sizes. The larger sizes of rope 
are prevented from slipping back 
through the pipe by putting a large 
spike or nail in the pipe by the side of 
the rope. An advantage of this ar- 
rangement is, that the rope is not soiled 
by sprinkling the floor or in sweeping, 
and it is more convenient to get hold of 
the rope ends than if they were nearer 
the floor. 

Preventing Plain Rubber Hose from 
Kinking 
Rubber tubing, having no canvas 
interlining, is easily kinked. This 
trouble can be remedied by slipping a 
spring of flexible brass wire, about G 
in. long over the tubing. The spring 
should fit snugly but at the same time 
so that it can be slipped along the tub- 
ing to preserve its contour at the point 
or points where the kinking occurs. 



New Way of Handling Rope 
The arrangement illustrated here- 
with for handling rope, the stock of 
which is kept in the cellar was origi- 
nated by a correspondent of Iron Age. 
Instead of the time-honored method of P™«^n«ih,c<aitour ofRubbw Tubet 

simply bringing the ends of the coils The wire spring from a discarded cur- 
up through holes in the floor and tying tain roller will answer the purpose for 
knots in the ends, a series of pipes are the size tube it fits. 
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Automatic Porch Light 



In some cities the current used for 
porch lights is charged for on a flat- 
rate basis, and usually the price is ex- 
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Porch Floor Operates Electric Contact 

cessive considering the amount of ac- 
tual service. The only time it is neces- 
sary to have one of these lights in use 
is when a person steps on the porch, be 
it a friend or foe. Where a meter is 
used, the light bill can be greatly re- 



duced by using the porch lights only 
when necessary. 

I have my porch so arranged that the 

boards leading to the 

'•• .... door are hinged and 

held y% in. above the 
sleepers by a spring, 
says a correspondent 
of Practical Engineer. 
The contacts on the 
wire leading to the 
porch are made 
weather-proof. 

When stepping on 
the porch, the press- 
ure of the foot 
"makes" the circuit, 
and the electric lamp 
is lighted and remains 
so just as long as one 
-•"'' remains on the porch 

in front of the door. 
A burglar would be 
frightened away by 
the sudden glare of the light as he 
would think his presence known. A 
meter reading of a porch light like 
this is hardly noticeable and the light 
is more valuable than when burning 
all the time. 



Tool for Boring Large Holes in Boiler 

Plate 

The accompanying sketch shows 
how I made a tool for boring large 




C??^ 




F:6.2 
Details of Boring Tool 



holes in boiler plate in a case of emer- 
gency. The tool was used to cut some 



holes in the shell of a boiler of the lo- 
comotive type. The holes were then 
tapped with a 2-in. pipe tap. The shell 
of the boiler was % in. thick. The tool 
was driven with a ratchet drill stock. 

A %-in. hole was first drilled in the 
center of the place desired for the large 
hole. The tool was then put in the 
ratchet stock and the cutting tool, 
which can be adjusted, set to 2^ in. 
The center of the larger hole was then 
cut out, leaving a perfectly round hole 
for tapping the threads. As a number 
of these holes had to be made on a 
hurry-up job, this tool greatly aided 
the work. 

A piece of old rock-drill stcd was 
used after annealing as thoroii||;ldy as 
time would permit. The ctttti^ tool 
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was made of %-in. lathe-tool steel, 
forged and ground as shown. The %- 
in. guide should be made tight enough 
to require some pressure to force it in 
a %-in. drill hole when it is to be used 
with a ratchet stock. The shank could 
be made a standard drill taper and used 
in a lathe or drill press. — Contributed 
by Jack Campbell, Denver, Colo. 

Elevated Center for Large Radii 

This center will be found handy for 

the pattern-maker, die-maker and 

machinist in striking large radii. It 

may be 

placed o n 

the end of 

a bench or 

table, o r 

even on 

the floor, 

but in the 

latter case 

a place 

should be selected where it will not be 

stepped upon.. The center may be 

raised or lowered according to the 

thickness of the metal on which the arc 

or lines are to be inscribed. It may be 

made of wood or metal,— Contributed 

by G. Crawford, Schenectady, N, Y, 

Home-Made Floor Scraper 
The parts necessary to make the 
floor scraper illustrated in the sketch 
are some pipe and fittings, a bolt and a 
mower section, A hole is drilled in the 
center of the mower section and then 
fastened to the end of the pipe with the 
bolt. All the edges of the section are 



Foundation Supports 

In the accompanying illustration is 

shown a method of placing a concrete 
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base for 
founda t i o n 
posts. For 
an ordinary 
house, the 
cone rete 
should be 
about 2 ft. 
deep in the 
earth and 
the top part 
built up of a 
neat cement 
about 1 ft. 
high and 
finished smooth for the sake of appear- 
ance. This keeps the timber away 
from the earth and dampness-, prevent- 
ing rot. The timbers are jointed in 
the usual manner and set on a corbel 
placed on top of the post. — Contrib- 
uted by Geo, Niesen, Chicago. 

Shaft Hanger Repair 

A cast-iron hanger had one of its 

arms broken off as shown by the dotted 

lines in Fig. 1, To make the hanger 

uniform, the remaining arm was re- 





ground sharp. This will make a satis- 
factory scraper for floors and trees, — 
Contributed by John Blake, Franklin, 
Massachusetts. 



moved and the base ground off as 
shown in Fig. 2. A piece of V^-in, 
wrought iron, drilled for setscrews 
and a central retaining bolt, was placed 
on the pedestal and secured by a bolt, 
run through to the bottom of same, 
as shown in Fig. 3. The repair part 
and bolt are shown in Fig. 4. This 
made the hanger much stronger than 
the original casting,— Contributed by 
James M, Kane, Doylestown, Pa, 
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A Simple Thief-Catcher 

A 'TV ant v.'^' -ii-ptftcd of rfj\j},\r\^ 
tli<- jianlry v.lii'h was always kept 

I'^ked. but 
t o which 
she was 
not s u p - 
po?icd t o 
have a key. 
To make 
sure, a pin 
was set in 
I h e d o o r 
and anoth- 
er in the 
frame near 
the top, 
:iti(| to these pins a hlack thread was 
tifd. When the servatil pried in, the 
thr<-;id hrokc 'I'he petty thief con- 
fessed her j^iiill <»n heinj^ sliown the 
evicU'iue of the "little detective." — 
('i>ntril)iited hy Maurice IJaudier, New 
( )rlea!is. 
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Stock Rack for the Shop 

A lack that is designed f(»r holdinp^ 
Vm\\ lods of bar slock is shown in the 

a c c o m- 
p a n y i n g 
s k e I c h. 
'I'll is rack is 
e s p e c i a 1- 
ly ada])ted to 
the sere w 
ni a c h i n c 
d e ]> a r t- 
nient. where, 
in nianv iu- 
s t a n c e s, 
stock is left 
oil the tloi^r 
ioT lack of 
s u til c lent 
rov^in tMi the 
rack usually 
f u r 11 i s h- 
o d w I t h 
sere w nia- 
c h i n s. 
Stan d- 
,nds or racks of this construct it mi can 
,i!-»o he ustM in conncctii^n wiili ilic 



screw machine as supprirts. by adding 
a >uitab]e supporting piece to the top. 
The number of arms or brackets can 
be made to suit the requirements. 
The cost of this rack is compara- 
tively small as all parts can be pur- 
chased ready to assemble. The piece 
A is a ^4-in. by 'Vin. malleable cross; 
K is a ^i-in. by <»^^-in. nipple, and the 
arms C are also made of pieces of 
pipe. ^\: in. in diameter by 8 in. in 
lenj^th. The nipples and pipe are ex- 
tra heavy. The base can be obtained 
from any strjck house. These racks 
can be used to a p^ood advantage in the 
stock ro(»m for holding rods or sheet 
metal. — Machinerv. 



Lining Cement Cisterns with Paraffin 

:\ cement cistern may be made tight 
and clean enough for cider and vinegar 
storage by the following method: 

The cistern must be thoroughly 
cleaned and then two coats of cement 
and water are applied to the walls. 
These coats may be applied on succes- 
sive days. After the second coat has 
set for at least 24 hours, apply a coat 
of i)arafrin. This is done by heating it 
to a temperature slightly above the 
melting point. Apply a thin coat with 
a cloth (^r paint brush. The coating 
should he well rubbed before it gets 
cold and should ncU be disturbed after 
it gets solid. The bottom of the cistern 
is coated last. When applying the coat 
to the bottom, the workman should 
work from a suspended platform. 



Binding-Posts Used for Trammel 

Points 

The tratnmel points are a necessarv 
tool for st>nie work, but they are so sel- 
di»ni used that every draftsman does 
not have them in his kit. The cost is 
ti^i> much, for the amount of service. 
Substitute points can be made of three 
double binding-posts. A, B, and C, and 
two nickel-plated brass rods. D and E. 
Throe pieces i^f ^s~in. brass rod are 
pointoil and threaded to fit the bottom 
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ends of the binding-posts, to serve as 
points. The parts are assembled as 
shown in the sketch. 

These trammel points may be used 
to find the true points on an ellipse 
much quicker than by using a straight- 
edge, as follows : The post A is set at 
the ends of the rods and firmly 
clamped. The post B is set so that the 
distance from point H to G will equal 
the semi-minor axis, and the post C set 
so that the distance from H to F is 
equal to the semi-major axis and all 
firmly clamped in place. Any length 
of rods may be used for D and E. 

The middle post may be removed 
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Binding-Po»t» on Rods 



and a pencil or pen substituted for the 
point H, and the device used as a beam 
compass. — Contributed by J. L. Riley, 
Dallas, Texas. 



Simple Mottling Process for Tool Steel 

The attractive mottled finish put on 
dropped forged tools is produced by 
casehardening in bonedust. This is a 
long, slow process of several hours and 
requires a quantity of bonedust, a 
good-sized receptacle and fireclay. 
Practically the same thing can be ob- 
tained without these, though the case- 
hardening will not run so deep. Put 
enough potassium cyanide or prussiate 
of potash in a ladle, kettle or iron recep- 
tacle of any sort and heat until red-hot. 
Dip the article to be hardened and 
finished into this molten cyanide and 
leave a few minutes — long enough to 
be brought thoroughly up to* the red 
heat, and a little longer. Then take out 
and quench in clear, cold water and you 
will have a fairly mottled surface. 



Needle for Lacing Bicycle Tires 

A very handy device for use in lac- 
ing bicycle tires instead of the ordinary 
needle is to take an end about 4 in. long 



from an old umbrella rib and file an 
eye as shown in the sketch at A. The 
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Umbrella Rib Needle 



ball B on the other end prevents 
pricking holes in the inner tube, as is 
often the case when using a needle. — 
Contributed by Robert A. Cochrane, 
Adrian, Mich. 



Turning "Springy" Stock in a Lathe 

Turned bars and rolled steel, being 
perfectly round, can have a steady rest 
applied at any point, but long, slender 
pieces of rough stock are hard to turn 
in a lathe because of their "springi- 
ness." The easiest way to overcome 
this trouble is to use a "cat-head," the 
simplest form of which is made of pipe. 
Take a piece of 2-in. pipe, 5 in. long, 
chuck it, and turn a spot true 1 in. wide 
in the middle. Then about Y2 in- from 
each end put in four V^ by li/4-in. set- 
screws, quartered. You then have a 
cheap and efficient cat-head for work 
V4, in. to 2% in. diameter. In use, this 
is slipped over the work and the set- 
screws set up till the turned spot runs 
true. Practice at this will soon make 
the job easy. The steady rest is then 
applied to the turned portion of the 
pipe, when a good big cut can be taken 
without fear of spring or chatter. 



A Wood Cutting-Off Tool 

The accompanying illustration 
shows how to forge a bar of steel to 
make a cutting-oflf tool that will give 
plenty of clearance in making the cut. 



« 
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Cutting-Off Tool 



The tool A is made thinner on the top 
and bottom, leaving the middle full at 
the cutting edge B, which is the width 
of the cut. — Contributed by C. P. 



CThe lathe centers are not the place 
to straighten bars of steel. 
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Coat and Hat Hanger for Campers 

A suspended j^arment hanf^er espe- 
cially convenient for soldiers or camp- 
ers is shown in the accompanying 

sketch. The hanger 
can be hung from 
the ridge pole of a 
tent. It will econo- 
mize space in a 
hall bedroom or 
cramped quarters. 
By attaching the 
hanger to a pulley 
arrangement, it can 
be raised and low- 
ered at will. The 
clothes will be kept, 
well aired and ven- 
tilated, and as they 
hang away from 
the wall where 
light strikes on all 
sides, no moths 
will get in the 
cloth. 

A dozen gar- 
ments can be hung 
from one line by at- 
taching one device below the other. 
The hanger can be made of wood in 
any length and turned up in a lathe 
to suit the fancy of the maker. Ordi- 
nary coat hooks are fastened to the 
sides with screws. A common screw 
eye is used for the line at the top. 




Tool for Cutting Tenons 

A piece of steel. -,\ in. thick and % 
in. wide, is used for the main part of 
the tool. It is bent as shown in the 
sketch, and a handle attached to each 
end. The sketch only shows one 
handle. The cutting knife B is fas- 




For Accurately Turning Tenons 

tened to A with a screw. The block 
between A and B should be the same 
thickness as the diameter desired for 
the flnished tenon. 



Cement Concrete Vats and Tanks. 

Impervious, odorless, tasteless and 
sanitary vats and tanks for buttermilk, 
wine, oil, pickles, sauerkraut, etc., can 
be constructed of reinforced concrete, 
the reinforcing to be designed by a 
competent engineer, provided the in- 
terior surfaces are treated as follows : 

After the forms are removed, grind 
oflF with a carborundum stone any pro- 
jections due to the concrete seeping 
through the joints between the boards. 
Keep the surface damp for two weeks 
from the placing of the concrete. 
Wash the surface thoroughly and al- 
low to dry. Mix up a solution of 1 
part water glass (sodium silicate), 40® 
Baume, with 4 to 6 parts water, total 
5 to 7 parts, according to the density 
of the concrete surface treated. The 
denser the surface the weaker should 
be the solution. 

Apply the water-glass solution with 
a brush. After four hours and within 
24 hours, wash off the surface with 
clear water. Again allow the surface 
to dry. When dry, apply another coat 
of the water-glass solution. After 4 
hours and within 24 hours, again wash 
off the surface with clear water and al- 
low to dry. Repeat this process for 
three or four coats, which should be 
sufficient to close up all the pores. 

The water glass which has pene- 
trated the pores has come in contact 
with the alkali in the cement and con- 
crete and formed into an insoluble hard 
material, causing the surface to become 
very hard to a depth of Vs to % in., ac- 
cording to the density of the concrete. 
The excess sodium silicate which has 
remained on the surface, not having 
come in contact with the alkali, is sol- 
uble, therefore easily washed off with 
water. -The reason for washing off the 
surface between each coat and allow- 
ing the surface to dry is to obtain a 
more thorough penetration of the sodi- 
um silicate. 

It is obvious that concrete surfaces 
so treated, if hard, impervious and in- 
soluble, are thus made tasteless, odor- 
less and sanitary, also. — Contributed by 
Albert Moyer. 
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Attachment Plug Made from Lamp 
and Socket Parts 

The accompanying illustration shows 
the parts that are used from an elec- 
tric lamp 
socket and 
the metal 
base of a 
t u n g s ten 
lamp to 
make an 
elect ric 
plug. The 
glass is 
broken 
away from 
the metal 
base of a 
d i s carded 
globe and the cap from a socket will 
fit snufjly in the place of the glass. 
The wires are soldered to the places 
where the filament connections of the 
lamp were attached. The finished 
plug will have as good an appearance 
as one purchased from an electric sup- 
ply house. — Contributed by Lee Kit- 
tredge, Jackson, Mich. 

Tool for Finding the Center of Shafts 

The center of a shaft, a round cast- 
ing or a large round object may be 
easily found with the tool shown in the 
illustration. To make it, nail together 
two pieces of board, A and fS, so that 
they fiirm a right angle, and fasten a 
long piece, C, so that one of its edges 



Pladlns Uw C*DMr of > Shaft 

bisects this right angle, a brace, D, be- 
ing nailed over the three pieces to in- 
sure rigidity. 



Lay the device on the end of the 
round object with the right angle drawn 
closely to the circumference and then 
draw a line along the edge of the long 
piece C. Move it to another position 
and draw another line. The intersec- 
tion, E, of these two lines will be the 
center of the object. — Contributed by 
Walter Johnson, St. Paul, Minn. 

A Chicken House 

The owner and designer of the 
chicken house shown in the sketch has 
had remarkably good returns from his 
poultry, getting plenty of eggs at a 
time when other chicken keepers in the 
neighborhood were buying from the 
grocer, and he ascribes much of his 
success to the novel features contained 
in his device. 



SuriUrr ChlttcD HouM 

The house has a southern exposure, 
and the two doors which form the front 
can be thrown wide open so that the 
interior gets a sun bath every day. In 
addition to the frequent coats of white- 
wash, lime is sprinkled on the floor, 
which is easily kept clean. The doors 
are fitted with windows, unglazed. but 
screened with ordinary burlap, which 
allows sufficient ventilation and still 
keeps out objectionable drafts. 

The most novel feature of the device 
is the roost, which is fastened by hinges 
to the rear wall and can be raised to 
the ruof and hung on a hook, thus mak- 
ing it easy to clean the floor. At night 
the roost is let down and rests on two 
iron feet, and these, together with the 
roost, are covered with crude cnl which 
does not need renewing very oftea. As 
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a result of this cleanliness, exposure to 
the sun and treatment with oil, there 
is not a resting place in the chicken 
house for the insect pests which make 
hens unhealthy and disinclined to lay, 
and the cost and care are practically no 
prreater than with the old-fashioned 
house. — Contributed by C. L. Edholm, 
Los Angeles, Cal. 

Portable Gas Heater for a Steam 
Furnace 

Often in the fall and winter months 
and even early in the spring, it is desir- 
able to have heat in the house for a 
short time only — just enough to drive 
off the chill. It is inconvenient and 
wasteful to build in the furnace a coal 
fire large enough to generate steam, 
for when the rooms are warmed, the 
surplus heat is allowed to escape 
through the smoke pipe. The sketch 
shows an inexpensive and easily con- 
structed gas heater which I have made 
and used with much satisfaction. A 
piece of pipe shaped like a horseshoe, 
with about twelve 2-ft. burners, is in- 
serted in the upper small door of the 
furnace and supported on the ledge of 
the small door in the rear. Rubber tub- 
ing is attached to the stop-cock and 
connected with the nearest gas-pipe. 
After allowing a gallon or so of water 
to enter the boiler, ignite the heater. 
Because the burners are in close con- 
tact with the boiler, steam is generated 
quickly and the house becomes warm 
at trifling expense. Where it is desired 
to start a coal fire, the heater may be 
removed instantly and hung on the 
wall for future use. Of course, with 




A Tcnponry H«at(r 

some furnaces, the heater must be 
shaped a little differently, and the num- 
ber of burners depends upon the 
amount of steam needed. — Contributed 
by G. H. Hill, Montclair, N. J. 



Pincushion and Spool-Holder 

An ornamental as well as a useful 
article for the sewing room is shown 
in the sketch. When made up and fin- 
ished in the wood the same as the other 
furnishings of the room, it will have a 
neat appearance. 




The center post is made of a -i^-in. 
dowel which is glued into the mortise 
of the base. The small pins are made 
of '^-in. dowels and six or eight are 
set into each block. The cushion block 
is made of two thin pieces, the cushiim 
being made over one and this nailed 
or screwed to the other before gluing 
it to the center post. — Contributed by 
Mrs. Carrie E. Dilly, South Haven, 
Michigan. 

Removing a Stubborn Nut 

Heat an open-end wrench that fits 
the nut and while hot place it on the 
nut and allow it to remain for two or 
three minutes, says the American 
Machinist. The heat will cause the 
nut to expand and it can be taken uf^ 
with ease. A heated wrench gives 
much better results than a blow torch. 
as the torch will heat the nut and bolt 
at the same time, where the hot wrench 
only heats the nut. Any nut which re- 
sists the hot wrench will probably have 
to be split to take it off. 
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Electric Connections for a Dining- 

Room Table 

The manv electric devices for cook- 
inf^ a hasty meal have brought about 
conditions that must be considered 
when wirinjj for the electric current in 




Showing the Wire Connections 

rjrder to have the connections near 
where the utensils are to be used. One 
family, desiring tcj have several small 
heatinj^ devices (jn the dining room 
table, **electrified" the table top as 
shnwn in the sketch. 

'I'he electrical equipment of the din- 
iiij^ nM>m consisted of the lights, a fan 
and three i>ractical heating appliances, 
~ a toaster, a coffee percolator and a 
rhalinj^ dish. When the owner of the 
iirnise first purchased the appliances, 
he usL-d them on extension cords which 
were plug|:^cd into the lighting fixtures, 
but he thought this method could be 
imprnved upon, so he called in an elec- 
trician and had the table wired as 
shown. A plug was set in the floor 
under the table and connected in the 
basement with the main feed wires. 
Tlie connection between the plug and 
the ta|) under the apron of the table is 
a silk-covered flexible lamp cord of 
ample capacity to carry the current. 

The wiring on the table top was 
made so that the extension could be 
drawn out without disturbing the cir- 
cuit. 



The electrical eqaipment is used at 
almost every meal. Toast and coffee 
are made for breakfast ; luncheon dishes 
are frequently prepared in the chafing 
dish ; the after dinner coffee is always 
made electrically, and frequently little 
suppers of oysters, rarebits and lobster 
are given. For formal dinners, a deco- 
rative lighting outfit of miniature lamps 
is used effectively. 



A Shaft's Speed Determined without a 
Speed Indicator 

Having occasion to find the revolu- 
tions of a high-speed shaft, and no 
speed indicator at hand, I used the fol- 
lowing method: 

I moved the point of a lead pencil 
along the rotating shaft for a period of 
10 seconds, then stopped the shaft and 
counted the spiral pencil marks. This 
number I multiplied by 6 which gave 
me the number of revolutions per 
minute. 

Be sure to keep the pencil moving 
parallel with the shaft so the mark 
will be spiral and not one over the 
other. — Contributed by C. R. Poole, 
Los Angeles, Cal. 



Aeroplane Steering Wheel 

The accompanying illustration shows 
a simple construction of an aeroplane 
steering wheel. A 12-in. wheel is made 
of three pieces of oak, % in. thick and 
19 in. square, glued together with the 
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Wheel lCadeofWoo4 



grains of adjacent boards crossing at 
right angles. The rim A, Fig. 1, is 
sawed from these boards, and holes 
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bored through for the spokes. The 
spokes are made of hickory. % in. in 
diameter. They are fastened with 
brads and glue. The completed wheel 
is shown in Fig. 2. — Contributed by 
F. W. Stromer, Gig Harbor, Wash. 



Sign Painters' Shelf for a Ladder 

I recently saw a sign painter using 
the device shown in the illustration to 
hold his materials while working on 
a ladder. The bottom of the box was 
placed far enough up to permit an iro 
clamp to be placed underneath and 
against the end piece. This clamp 
fastened the box securely against one 
of the uprights of the ladder. The box 




Liddcr BnckM 



can be placed on either side. — Contrib- 
uted by J. M. Kane, Doylestown, Pa. 



Heating Two Offices with One Stove 

In many business places which in- 
clude a private office and a general 
waiting room, it is a problem to heat 
both these rooms effectively with one 
stove, at the least expense. 

The accompanying sketch shows a 
simple method which has proven satis- 
factory. Make a connection from any 
kind of stove through the wall or par- 
tition behind the stove with sheet iron, 
A, Fig, 1. Insert the box-like form 
from the adjoining room so as to be 
able to have a turned-back edge (D, 
Fig. 2) left in the room to be heated, 
through which to drive nails to hold 
it in place. Bend and trim the sheet 
iron at B, Fig. 1, to fit the stove. 

The heat is regulated in the inner 
office by a sliding lift dopr (C, Fig. 2), 



which slides in grooves at each side. 
The door can be raised with a cord and 
weight, or by having a cord run to 
some convenient place in the office. — 
Contributed by Dr. D. D. Smith, .San- 
dusky, O. 

A Gasket Cutter 

The detailed sketch shows an inex- 
pensively made gasket cutter that may 
be used extensively in many shops. 
The tool may be of any size and pro- 
portion consistent with strength re- 
quirements. With the shank fitted to 
a drill press in the shop, or in a hand 
brace, it will quickly pay for the trivial 
expense of its manufacture, both in 
speed and the quality of work it will do. 
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DeUlU ofOnatiel Cut 



This tool can be used to cut gaskets 
from almost any material with the ex- 
ception of metals. — Contributed by F. 
W. Bently, Jr., Huron, S. Dak. 
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How to Wdgh an Automobile 



The best way to ascertain the 
wciffht of a car is to take it to the 
public weigh scaleB and, if possi- 
ble, place it so that the four wheeU 
rest on the scales as shown in Fig. 1. 



Thti* pMltlon* In W*lfhlnK 

Siiiiit'tiinoH this is nut possible, owing 
to thf great length of the wheclbase 
unci ihe shortness of the scales, says 
the Aiitoniohile. In any case, the car 
uliould be fully oqnippcd with all 
neeessiiiios— spare lircs, full tanks, 
water, oil ntul gasoline, and each seat 
thai eaii be iK-ciipied filled with a pas- 
senger, for reasims that will be made 
eleiir. l>f eonrso, if the car can be 
weighrd mi the scales with both front 
and rear wheels resting on the bridge. 
Ill iiblaiu the total weight it is only nec- 
essary to atUl l.'irt lb. average for the 
number of jiassengers the car will 
carry, but this does not give the weight 
per nxle or per wheel — the important 
imini in determining the proper size of 
tires. 
Ii can tint of all be assumed that 



the combined weight obtained by 
weighing the car as shown in Figs. 2 
and 3 should give the total weight ob- 
tained by the method used in Fig, 1 to 
within a few pounds, but the weight 
carried on each of the 
four wheels is by no 
means one-fourth of 
the combined weight. 
The reason of this b 
that different bodies 
are of different 
weights, and the po- 
sition of the body and 
sealing capacity has 
a bearing on the 
amount of weight 
thrown on the front 
and rear wheels. 
Take, for instance, 
seven-seated limou- 
sine and two-seated 
runabout bodies that 
are used on the same 
chassis. The tires 
that are just large 
enough for the latter 
will be quite inade- 
quate for the former, 
but the cost of up- 
keep on the runabout 
will be decreased if it 
is fitted with tires that are large 
enough for the limousine, although if 
detachable rims are fitted, a tire of 
smaller section could be used if de- 
sired. However, the cost of the rims 
would not compensate for the differ- 
ence in price of the two tires. 

To See Bearings in Pine Die-Cutting 
I am a die-maker on watch work, the 
finest class of work known, and our dies 
have to be absolutely in perfect aline- 
ment. It has been the general custom 
heretofore to use Prussian blue to en- 
able the cutter to sec the bearings. 
Recently, however, one of our men 
discovered a new kink which has, with 
us. superseded the old method. Hav- 
ing a gas flame burning low uid red, 
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he accidentally stuck the punch into the 
flame and thereby got a fine black coat- 
ing on it. He tried that with the intri- 
cate cut he had in hand, and since then 
we have never used anything else. It 
is the best thing ever discovered for 
this purpose, for with it one can find 
bearings which could never be found 
any other way. Simply turn the gas 
down low without any blue flame, turn 
the punch around a few times, and you 
get a thin, fine black coating which will 
show the bright at the slightest touch, 
and give you every bearing perfectly, 
— Contributed by J. L. Van La Walker, 
Springfield, III. 

F4-eventing a Bottle from Tipping Over 

The bottoms of bottles or small vials 
commonly used for holding medicines, 
extracts or chemicals are so small com- 
pared with their 
weight that they are 
liable to be over- 
turned and the con- 
tents spilled. 

A simple expedi- 
ent to make them 
more secure is shown 
in the sketch. The 
device consists of 
several pieces of tin 
about 2 in. long bent 
at right angles with 
a pair of pliers. Place 
three of them on a round vial at equal 
distances apart and use four on a square 
or rectangular-shaped bottle. Bind 
them tightly with a thread or twine as 
shown. This will make a base that is 
secure, and the bottle or vial will slide 
on a surface before it will tip over. — 
Contributed by C. S. Browne, Lowell, 
Massachusetts. 

Planing the Edges of a Board Square 
A time-saving method of planing 
the edge of a board square is to place a 
perfectly square block of wood on the 
bottom of the plane near the left side 
for a guide and holding it with the left 
hand, as shown in the sketch. This 
forms a vertical surface true with the 



surface of the board and holds the edge 
of the plane-iron at right angles. A 
little practice in holding the guide un- 



HsldinB Block on Plane 

der the plane will enable one to plane 
the edge of a board perfectly true. — 
Contributed by J. J. O'Brien, Buffalo, 
New York. 

Keeping Drinking Water Clean for 
Chickens 
Cut several lengths of No. 9 wire 
about 24 in. long and secure them to a 
board in such a way as to form a circle 
of radiating wires from a center point 
similar to the 
spokes of a 
wheel. Melt 
some lead 
and pour i t 
into the cen- 
t e r, and 
when cold 

the wires will . _ 

b e fastened 

together. Bend the wires in a shape 
similar to the ribs of an umbrella and 
set the device over the pan of water, as 
shown in the sketch. The wires will 
prevent the fowls from stepping into 
the pan and give them plenty of room 
for their heads, when they want to 
drink. — Contributed by Otto J. Kiing, 
Youngstown, Ohio. 

GBest results are obtained from hose 
nozzles made from C to 10 times the 
hose diameter in length, with the hole 
at the end one-third the hose diameter 



1536 



POPULAR MECHANICS 



A Steam-Gauge Alarm 

On low-pressure boilers where the 
attendant is required to do other work 
away from the boiler room, the electric 
alarm attachment for the steam gauge 
shown in the accompanying sketch 
will prove 
quite val- 
uable. The 
o r d i n ary 
alarm at- 
t a chments 
provide 
only for the 
ringing of 
the bell 
when the 
pressure is 
either too 
high or too 
low. The one shown not only gives 
an alarm under either of these extreme 
conditions, but can be set at any desired 
pressure instantly. The one shown in 
the sketch is set for giving the alarm 
when the high pressure reaches 15 lb. 
and the low pressure drops to almost 
5 lb. 

The position of the pointer shown by 
the dotted lines makes the contact for 
closing the electric circuit. The 
thumbnuts for setting the contact 
points are attached to a piece of brass 
extending over the edge and glass face 
of the steam gauge. The glass, being 
a non-conductor of electricity, pro- 
vides a way to hold the contact points 
clear of the metal of the steam gauge. 
A hole is drilled through the glass in 
the center for the stems of the thumb- 
nuts. The parts are insulated on the 
stem as shown. — Contributed by Her- 
man Oenning, Chicago. 



Marking Iron in a Structural Shop 
The following method of marking 
iron will be found very valuable in 
locating material, saving the fitter's 
time and saving crane service. 

Instruct the layout men to mark all 
iron as near to the right as possible. 
The fitter, knowing that all the iron 
is marked at the right end, can place 



it in position for assembling on the 
skids, thus saving the time it takes 
to check up and turn some pieces end 
for end. As all structural shop men 
know, a fitter will get his iron on the 
skids, then, after the crane has gone to 
some other work, he will check up his 
work and find some of it must be turned. 
This means a loss of time waiting for 
the return of the crane. The layer-out 
must stand while looking at the iron in 
the same relative position as when look- 
ing at the drawing, in order to locate 
the right end. — Contributed by Edwin 
J. Knapp, Cleveland, O. 



A Window Sash Stop 

The accompanying illustration shows 

a small device to take the place of an 

ordinary window stop. It is made of 

soft wood 

cut out with 

a knife. If 

a more sub- 

stantial 

stop is 

wanted, i t 

may be 

made of 

metal. When two are placed, one on 

each side of the window casing, one as 

shown and the other turned over in a 

reversed position, they will hold the 

sash immovable. — Contributed by Lily 

M. Norrell, Blythe, Ga. 



Correct Way to Use a Die 

There is a right and a wrong way to 
use dies as with everything else. Yoo 
have perhaps noticed that a die seems 
to work harder 
and to dig up 
the threads 
more a t one 
time than at an- 
other. This re- 
fers to the 
round solid 
type that is 
split on one side and has a round coon- 
tersunk hole on each side of the qtlit 
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to receive the driving screw from the 
die stock. If the screw is put in hole 
A when run on the work and in hole B 
when backing off, a big difference will 
be observed. A moment's thought will 
convince you that this is the logical 
way, as the natural drag of the die will 
keep the side opposite the screw from 
pulling in on the work, and the posi- 
tion of the screw keeps its own side 
from crowding. — Contributed by D. A. 
Himpson, Middletown, N. Y. 



Fastening a Hasp from the Inside of 

a Door 

A good way to fasten a hasp or latch 
to a door and make it impossible to be 
removed when locked is shown in the 
sketch here- m^ ^i j^u- . wa 



with. A nar- 
row slot is 
cut through 
the door 
about Vi in. 
from the 
edge and the 
tongue of 
the hasp in- 
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serted as far as it will go. It is then 
bent around as shown in Fig. 1 and 
fastened with screws from the inside. 
All the screw heads are on the inside 
or covered as shown in Fig. 2, It can- 
not be taken from its place but by re- 
mMvins: the padlock. — Contributed by 
Chas. Homewood, Waterloo, Iowa. 



Tumbuckles for Aeroplane Bracing 

^Vhile building a helicopter I needed 
a lot of small, light turnbuckles, says 
a correspondent of Scientific American, 
and not being able to obtain anything 
suitable, I made them out of bolts and 
^'ire as illustrated in the sketch. They 
were made of No. 14 soft steel wire and 
an ordinary ^-in. stove bolt. This 




Wire and Stove-Bolt Tumbuckle 

turnbuckle will easily stand a strain of 
m lb. 




To Make an Electric Gas-Lighter 

The electric gas-lighters now on the 
market are generally high-priced, but 
here is one that can be easily made at 
little or no cost. An insulated wire, B, 
is brought from the battery and wound 
around the 
fixture, the ^ 
end being 
brought up 
and bent 
over the tip, 
as shown in 
the diagram. 
The wire 
may be held 
in place at 
the top of 
the tip by tape, but care must be taken 
to keep it well insulated from the 
fixture. 

The screw which holds the key in 
place turns every time the gas is 
turned on or oflF. In the slot of this 
screw is soldered a piece of heavy cop- 
per or brass wire, C, which is bent over 
so as to come in contact with B when 
the gas is turned on. The contact 
should be broken just before the gas is 
turned full on, so that when the gas is 
burning the two wires are a little dis- 
tance apart. If these two wires were 
kept in contact, the battery would soon 
run down. To complete the arrange- 
ment, a wire is grounded on the i^as 
pipe somewhere near the battery. This 
should be soldered to the pipe to make 
a good connection. 

Electric lighters like this have been 
in use by the writer for more than six 
months and give good satisfaction. 
If the flame is arranged to burn across 
the plane of the two wires, they will 
not burn or become coated with soot, 
although that can be easily wiped off. 
— Contributed by George Heimroth. 
Brooklyn, N. Y. 



CWhen laying out six holes or dividing 
a circumference or circle into six equal 
parts, the straight-line distance is half 
the diameter — that is, the dividers 
should be set to the radius of the circle. 
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Forcing Lubrication by Centrifugal Force 
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If the ordinary oil or grease cup is 
used on a loose pulley, it will not allow 
the grease to feed on the shaft when 
the wheel is in motion. This is due to 
ihc centrifugal force which tends to 
keep the oil pressed against the top or 

cover of the 
cup. 

If a small 
pail is filled 
with water 
and swung 
in a circle in 
any plane, 
not a drop of 
the liquid 
will be 
spilled, pro- 
vided the 
velocity ex- 
ceeds a cer- 
tain value. 
The oil in the 
ordinary oil cup acts the same way 
when llic cup is rapidly rotated. In 
the accomjjanying sketch a cup is 
shown which 1 have made to use the 
same force (centrifugal force) to force 
the (lil into the hearing. 

'I'he cup is made r)f any straight- 
bored cup with a tight-fitting cover, but 
instead i){ feeding from the bottom it , 
feeds through a separate pipe, K, whose 
upper end is attached as near the top 
as possible. This pipe leads around 
the cup and into the plug F, which 
screws into the bottom of the cup. The 
plug I*" is blind on the cup side and 
screws into the plug G, which in turn 
fits into the hub of the pulley to be 
oiled. I*etween the plugs F and G is 
fitted a diaj)hragm, H, which is made of 
sheet lead or soft copper and has a very 
small hole in its center. 

The cup is fitted with a piston, B, 
which is also made of lead. A cup 
leather is used over the lead to make it 
oil-tight and a plate, C, bolted on with 
a stove bolt, D, whose upper end pro- 
jects sufficiently to form a stop against 
the cover of the cup to protect the 
leather. 



The action is simple, as the centrif- 
ugal force tends to throw the oil and 
the piston to the top of the cup. The 
oil exerts pressure on account of its 
own centrifugal force, but, as it cannot 
get away all at once, the pressure of 
the piston also helps to force it in the 
course taken by the arrows and then 
through the hole in the diaphragm H, 
and on the bearing to be oiled. The 
size of the hole in the diaphragm varies 
with the conditions of the pulley to be 
oiled. High-speed pulleys will natur- 
ally have a higher pressure on the oil 
therefore they need a smaller aperture 
to obtain the necessary flow of oil. It 
is necessary to have a vent, I, in the 
bottom of the cup to relieve the vacuum 
under the piston. 

This cup has the advantage of feed- 
ing only when the pulley is in motion, 
the only time it needs oiling. — Con- 
tributed by L. S. Bunker, Vallejo, Cal. 



Preventing Rats from Gnawing 
through a Door 

Rats and 
mice usually 
gnaw a h o 1 e 
through a door 
at one of the 
lower corners, 
as the angle of 
the crack al- 
lows space for 
breaking away 
the wood. The 
rodents can be 
prevented 
from gnawing 
by driving several finishing nails into 
the wood, as shown in the sketch. — 
Contributed by W. E. Cleveland, Chi- 
cago, 111. 

CThe motorist having need for a fun- 
nel when on the road can use the horn 
as a substitute. It requires but a min- 
ute's time to remove the horn from the 
car, disconnect it and take out the reed. 
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Under certain conditions the method 
shown in the illustration will be found 
excellent for raising a motor to its in- 
tended place on a ceiling, says Elec- 
trical World. The tackle is arranged 
as shown in Fig. 1. The motor is raised 
with two ropes, each of which passes 
through a bedplate bolt hole and over 
the motor, and is fastened to the eye- 
bolt in the top. The two holes used for 
the ropes are the ones at diagonally 
opposite comers. After being made 
fast to the motor, the ropes are run 



can be removed when the motor is 
in place. When the motor is drawn up 
against the stringer pieces, two bolts 
are inserted in the open holes and the 
nuts are set tightly. The hoisting 
ropes are pulled out and the other two 
bolts inserted. 

When using this method, it is not 
necessary to cut large holes in the floor. 
The stringer pieces through which the 
holes are bored for the motor support- 
ing bolts are bolted to the beams. Each 
hole should be Vs in. greater in diam* 




through two of the four holes which 
have been bored through the stringer 
pieces for the bolts to hold the motor. 
The ropes are then run through two 
holes accurately located in the floor 
above. The plan of the motor base 
with the diagonal holes located on the 
line ED is shown in Ftg. 2. 

The hoist is arranged so that it is 
directly over the two holes in the floor 
through which the hoisting ropes pass. 
Instead of using a horse to support the 
tackle, it is sometimes best to arrange 
temporary eyebolts in the floor next 
above, as shown at A, A. These bolts 



eter than the diameter of the support- 
ing bolts. A long bit can be used for 
boring the two holes for the hoisting 
ropes through the stringer pieces and 
the floor. If such a bit is not at hand, 
the locations of the floor holes can be 
accurately determined with a plumb 
bob, as shown in Fig. 3. The floor 
holes should be large enough to pre- 
vent the rope from binding in them. 



CIron will show red at 1,000 to 1,300 
deg. F., according to the light, and at 
700 deg. in the dark. 
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A Rural Mail-Box Post 

T aT'.m(/anyin;; sketch shows a 
mail-l/'ix jn.st 1 ma'lc, which rests 
': ;,'r'>unil iii-tca'l nf ))ein}f set in a 
hfilc. I have 
ni'ived twice 
since this 
post was 
mafic a n d it 
was easy to 
place on a 
toad with the 
house hold 
Hoods. 

The post is 
made of 2-in. 
hy 4-in. ma- 
terial, each 
piece of the 
triannlc b e- 
mn 'i ft. lonn 
a n d the up- 
right IVi ft. 
■| Ik- l,ra<r:, arc 'ji-in. I.y a'/a-in- 
i;.I, U: m. \<.UK. The Unvk. h, 
■■„■ \,-,y. \- ;itt;irlic(I. is ln.ltcd to 
-rij'lit ', ii ..111 l>c raised or low- 
', nil ijn' ' '.iivi-tjicnrc of ihe car- 
f ',i,prji.<it.-<l l,y (). fl. AILauKh, 
'■rl:-N'l, l>],\... 



Mf.l'Iini; a Hot Cutting Chisel on a 
Handle 

'II," .:•.•.'] Ii;.ii'11" of a hot cutting; 
' lii 'I l.iiiti. fr'.tii the iiiK-nse heat and 
.■. tirr,.- ll,.- l,.-:.d v. ill l-.-.'.iinr so liH.se 
i:<.tii '.'.,!■ In ml in;' '.-.',.,>[ that il will sli|> 
..(f /.I.-, I ini'l: ;, ;'!:ni. ini; l.l-.w. The 
illii ir;i)i<.ii \,-.Y. :, liiili- 'U'vt<-e that 
■.vill 1, .M t!,r . l>i H .-iii'l liaiidle to-clhcr. 



P_4ii 




is obvious and does not need farther 
explanation. — Contributed by Walicr 
W. White, Denver, Colo. 

Foot Support for Ladders 

Painters and others who work on 
ladders know how exhausting it is to 
stand on a rung for any length of time 
without tiring the feet. One painter 
overcame this difficulty by making a 
pair of supports to fit on the soles of 
his shoes as shown in the sketch. 
They were made of hardwood, each 
having two metal clamps screwed to 
the sides. A strap passes under the 
support and through the clamps to 
lir)ld the support against the sole of the 
shoe. 

The device will be a little trouble- 
some when used the first time, but the 
wearer will soon learn to lift his foot a 
little higher in climbing a ladder. 
They will prevent the feet from slip- 




natter how the wood is charred or 
The method of construction 



ping on the rungs, but the main ad- 
vantage is the way they rest the feet 
and limbs, as the weight of the body 
is supported on a much larger area of 
the shoe sole. — Contributed by James 
v.. Noble, Toronto, Canada. 



How to Repair a Canvas Canoe 

A g(KHl repair job on a modem can- 
vas canoe is sometimes hard to make as 
it usually leaves a bulge in the canvas 
over the repaired spot. The exact 
method of jtrocedure depends on the 
nature of the hole. 

If the defect is only through the can- 
vas, it may be repaired in this way: 
Pull the canvas loose from the wood 
for about 2 in. all around the hole and 
apply a little thick shellac. Next slip 
a piece of good silk under the hole and 



POPULAR MECHANICS 



1541 



see that it is placed smooth. As soon 
as the shellac becomes sticky, push the 
canvas down on the silk as smooth as 
possible. When the shellac is dry, fill 
up the crack between the edges of the 
canvas with a good grade of thick 
waterproof glue or white lead. When 
dry, sandpaper and paint. This makes 
a repair that can hardly be detected. 

If the wood is broken, it must be re- 
paired first with either a piece of wood 
or a thin piece of sheet copper placed 
over the hole between the wood and 
the canvas. The space between the 
copper and the ribs should be filled 
with wax or some like substance. When 
this is done, proceed as previously de- 
scribed. — Contributed by L. C. Helm, 
E. Lansing, Mich. 



Removing a Tight Wood Screw 

A screw that has been in the wood 
for some time is difficult to remove. 
The more you try to turn it with a 
screwdriver the worse it gets, and the 
head is liable to be damaged. Much 
time and trouble can be saved by heat- 
ing a rod to a cherry red and placing 
the end of it on the screw head. Keep 
it there until the screw has become 
heated. Allow the screw to cool and 
then remove with a screwdriver. The 
expansion of the metal caused by the 
heat makes the hole larger, and when 
the screw has cooled and contracted to 
its normal size, it can be easily re- 
moved. — Contributed by Horace A. 
Person, Washington, D. C. 



Heating Water in a Church Baptistry 

There were no arrangements made 
for heating the water in the baptistry 
of our church, so the following plan 
was tried out and worked just as effi- 
ciently as a high-priced plant. A water 
coil heater, E, was made of pipe and 
fittings and connected to. the water- 
main pipe A and the pipe for emptying 
the baptistry B, by two pieces of hose, 
C and D. 

After the fire in the furnace burned 
to coals, the heater E was put in 
through the door as shown. The water 



was allowed to run slowly from the 
main A and through the coil. Starting 
this heating device early in the day, the 



Baptistry 




Diagram of Connections 



baptistry would be full of warm water 
for the evening service. — Contributed 
by Frank H. Morse, Maplewood, Mo. 



A Home-Made Lawn Sprinkler 

An inexpensive and easily con- 
structed lawn sprinkler is shown in the 
accompany i n g -.^- 

S a B 






sketch. Secure 
a piece of 1-in. 
pipe, about 2 ft. 
long, and 
thread it at 
both ends. On 
one end screw 
a cap, as shown, 
and on the 
other end, a 
pipe tee which 
is tapped to re- 
ceive a hose 
CO n n e c t i o n. 
Drill a number 
of %-in. holes 
slanting up- 
wards, in the 
pipe, as shown. A sharp pin, made of 
wood and fastened in the tee, serves to 
hold the pipe upright in the ground. 
This sprinkler will give as good ser- 
vice as any you can buy and costs less. 
It is also durable as there is nothing 
about it that can get out of order. — • 
Contributed by C. C. Brabant, Alpena, 
Michigan. 
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C«nar for Cold Storace 

i<:e«j(r!j rr.y dahlia r'3Gts in m.v 
:Lar ,vr.:i:h i:-,.ncairt- a hi;t-air 
iie house, I lost 



furnace r'.r h-ati' 



holes Eor dw stod bcHts, matioBg their 
positions from the braken pieces of the 
cylinder head. Make new stnd bolts 
Icn^ eoan^ to extend through the 
packing tin and the wood, with nuts 
and wide washers. Pack carefolly be- 
tween the da and the cylinder with any 
good sheet packing and nse care in 
tightening np the nttts evenly all 
aroond. I have seen a locomotive use 
this repair on one cylinder doing heavT 
work for more than one week, or nnni 

permanent repoiis coold be made. 

Contributed by D. Bittcobender, 
Northwestern. CaL 



many rf,c.t= fjv tiniuz and I was forced 
t'j get them ourjide, ^ay* a ojtrespoa- 
denl 'jt C-jiintry ijentleman. I designed 
a cellar i-or keeping the p>:-t3 as well as 
t'j I'urnirh a place in which to work on 
lunny spring day=. The roof is made 
(if glasi which c.vers the greenhouse 
part, ti-.i-i beir.g =et .jver a cellar dug 
in the earth. 

The xW'T was put in loosely with the 
5iU[jp'.-:ti'in that the warm air from the 
rtllar v.-nuld keep the greenhouse from 
freezing, but instead it helped the cellar 
In frce/c. A small oil :-t"ve was «uffi- 
ficnt to keep the temperature right 
during n.M »inaps in the spring. Such 
a (•(■liar mu*t lie pruvided with proper 
drainage in Incalities where it is neces- 



How to Harden and Temper a Lathf 
Tool 

Many persons can forge a perfect 
lathe tool but, lor some reason, have 
trouble when they underuke to tem- 
per it. I ha%-e many times noticed 
lathe tools with the catting edge nicked 
i:-r broken about ^^ in. from this edge. 

An inside boring tool is shown in 
Fij, 1. When hardening this tool, it 
is not good practice to hold it as indi- 
cated by the dotted line C while in the 
cviing bath. Heat it to the harden- 
ing temper up to this line, and plunge 
the entire tool, cutting edge down, in 
the bath. This will prevent breaking 
..iff the short end. Polish the tool as 
far back as the line C. Heat a pair of 
tongs to almost white heat, and place 
the t..H:>I between the jaws, as shown by 
the dotted line B. The size of the 



Emergency Repair on a Broken 

Cylinder Head 

L^easc of a broken cylinder head, 

^(>|lowing mctlnKl of emergency re- 

jf jias by actual te-it proven satisfac- 

^TY. althougji at first sight it is secm- 

inc'iy i'"I"'-'"tical. Take a piece of tin 

■nd cot it itic same size as the cylinder 

head and punch holes for the stud Iralts. 

Fit a picci- ' if hard wo<»d, 3 or 4 in. thick, 

ofi the brad of the cylinder, allowing 2 

or 3 in- •" project all around, to prevent 

^e lioltn frrjRi splitting out Bore 



=??? 






onpHlnc LaUw Tads 



tongs will, of course, depend on the 
size of the tool. The hot tonga will 
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cause the temper to be drawn even, 
and the tool will be soft enough to 
file a short distance back from the 
cutting edge. 

In most cases the temper should be 
drawn to a light blue and cooled in a 
bath of clear cold water with a quan- 
tity of salt added to make a brine. In 
Fig. 2 is illustrated the same method 
applied to a diamond-point tool. — Con- 
tributed by J. N, Bagley, Webber, 
Kansas. 

Treating a Cracked Hoof 

The proper place to stop the move- 
ment of a cracked hoof is at the top of 
the crack where the new horn is being 
formed at the coronary band, says the 
American Blacksmith. The thing to 



from uneven surfaces. The scraper 
blade is secured by wiring the handle 
or using a ferrule. Scrapers of various 




in. from it, at the top, and coming to 
a point about ^ in. down the hoof. 
This will form a V-shaped line with 
the crack in the middle, as shown in the 
sketch. Clamp the V-shaped part of 
the hoof about half way up and draw a 
hot iron deeply across the top of the 
V, just above the horn. 

Any flat, ordinary or bar shoe will 
do, if the bottom of the hoof is properly 
leveled. A clamp or two may be put in 
below the V. If the horn is kept at 
work, it will not grow together again. 
The object is to keep the part where the 
new horn is being formed from mov- 
ing, and by practically isolating it from 
the other part of the hoof, nature is 
given a chance to do the work under 
most favorable circumstances. 

A Steel Scraper 
The steel scrapers shown in the ac- 
companying illustration are made of 
stout pieces of clockspring, inserted 
in slots sawn in short wooden handles. 
They are handy for removing dirt and 
grease from machinery or old paint 




degrees of strength and flexibility can 
be fashioned from different sizes of 
springs. The double scraper has a 
triangular-edged blade added for use 
on carved or indented surfaces. — Con- 
tributed by James M. Kane, Doyles- 
town. Pa. 



Keeping Paint from Running Down a 
Brush Handle 
When painting a ceiling or overhead 
work the paint will rui 
the bristles of the 
brush and onto the 
handle, making it dis- 
agreeable for the 
workman. I made an 
attachment as shown 
in the sketch for 
catching and holding 
any surplus color 
coming from the 
brush. The attach- 
ment is made of tin, 
funnel-sha p e d and 
nailed at the top 
edge of the metal 
around the handle. If 
tight joints are de- 
sired, they may be 
soldered. The paint ca 
will run back into the brush when it is 
held with the handle up. — Contributed 
by Ben Hemerka, Shamokin, Pa. 

CWork being turned on a lathe should 
never be allowed to "squeak" on the 
centers. 
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Cr^rJ^ir.g a New Autonobilc Engine 

.' - r J'." ^^ . T. .iT^'i i — " . m . ' !.^5 wncn 
--: ' ;ur: i::er :iV::n^ -?• the bear- 
:' J- i't n^r' : r'^r.*: :y r.e :::2n. In 

-V '• '- •.c.-t. :rf:-. ii : " if.ir.j >:ren£:th 

. • .. »..,^ -. i- --t. . • ^ a - .c • » cr liic 

* -■ fT. •> * « xl *• ^ _i I \ • It ^i »Il^ 

?.- '':,•-:::•:-•*: :. ;::■. e the r.r-: --uick turn. 
".".":':•■. c. rr.^jr.c: :* the • nly means 

•:♦•*'. *. :- t-:t::i*/.y adat-tfl. a> llie 
:■ -:t: :: rr.ay c a ivar.cec t :• where a 
'/' 'I -T-ark car. • e '•^•tained at a sl"W 
'\=K'f\ ar.d yvt v. ith ut fear ••{ having a 
"r:: !-: 'a :!-:.'" The latter, if ^utiicientlv 
vi !♦:!■•.. v.:;! -imi'ly pull the rope out 
'f r: f: rand-. — < • r.trivuted bv M. R. 
W <;:!-. Cleveland. O. 



Adjustable Level Fastenings for a 

Straightedge 

'I'ljc i];i:-traii' n -^h.jws a ci"»nveniont 
Iccl airaclinu-ni ft-r a straii^hted^e. 
ScttiiiL: tile '.r.'N • 'f ilie level l«» an ans^lo 
V. itji 1I1C -traiirlueduie by the Imlts. an 
a«' nrau* u'radc ran be >ecurc(l forditch- 
iii'.' and the layini,^ nf drain tile. 

'I lit- -nai'^hiedui* >lu»uld be carefully 
i'»imtd . .n tile l"\ver edj^e and the b«.»lt- 
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Level un a StruifihtedKe 

fa>ti'ned l«» its side with nails or scre\v> 
ill the iicjichcs. Screw eves are use! 
in the ends of the level for the adju>t- 
ini^^ bnlts and nuts. — Contributed by 
Geo. 11. Su^le, Riverside, Wash. 
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To Get a Natural View from a 
Photograph 

In photographs, half-tone prints, etc., 
the pictured objects appear flat when 
viewed with the naked eye in the open 
light. To bring out the perspective 
and to have the objects appear in their 
natural positions, the same as when 
viewed through a large magnifying 
glass, a simple arrangement may be 
used. Take a piece of moderately stiff 
dark paper, say 12 in. square, and make 
it into the form of a cylinder having a 
diameter of about 2 in. View the pic- 
ture through this cylinder, holding it 
up to one eye while the other is kept 
closed. — Contributed by L. Bogia, 
Philadelphia. 



against the inside of the heel. It is 
obvious that the extra length of the 



Locking Flat-Head Screws 

After having considerable trouble 
with some flat-head screws coming 
loose on an automobile, I tried with 
success the following method of fasten- 
ing them. 
Each screw 
was turned 
up tightly 
and then the 
position of the slot marked with a small 
sharp chisel. The screw was then re- 
moved and a small notch cut in the 
face of the countersunk hole. The 
screw was then replaced and part of 
the head driven down into the notch 
as shown in the sketch. This effectu- 
ally locks the screw. — Contributed by 
Harry G. Fesenfeld, Black Earth, Wis. 




How to Make a Pair of Shoe Trees 

Obtain some soft pine blocks about 
3M> in. long and 2 in. thick, cut them 
to the desired shape and sandpaper the 
surfaces smooth. In the center of the 
rear end of these blocks bore a ^/4-in. 
hole, 1 in. deep, and glue a piece of reed 
or cane of the same diameter in it, mak- 
ing the whole thing some 2 in. longer 
than the shoe. Insert the block in the 
toe of the shoe and bend the reed into 
p bow with the free end pressing 




Fia.2 



Tree in the Shoe 



reed will make the trees adjustable to 
the different sizes of shoes. — Con- 
tributed by Katharine D. Morse, Syra- 
cuse, N. Y. 

Making Brass Castings a Bronze Color 

Dissolve 1 lb. of sal ammoniac in 
about ^ gal. of water. Thoroughly 
cleanse and remove all grease from the 
casting and heat it until the metal be- 
comes red. Then plunge it into the so- 
lution and remove it quickly so that it 
will cool in the air. The surface will 
take on a light golden color. — Contrib- 
uted by Peter Matik, Everson, Pa. 



Rubber-Hose Holder for Barrels 

The end of an ordinary rubber hose 
will not stay in a barrel or trough if 
there is much pressure on the water 
running through it. The hose will have 
a tendency to straighten out under the 
pressure and fall from the barrel and 
wet things generally, besides wasting 
the water. In Fig. 1 is shown an at- 
tachment for a barrel, and in Fig. 2, 
the way it is used for holding the end 
of a hose. It is made of a strip of iron. 
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Holder Attached to a Barrel 

bent and sharpened at the bottom so 
it can be slipped under a hoop, and an 
opening made at the top to admit the 
hose. 
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A Safety Whistle 

While visiting a small plant located 
in the country, I noticed the device 
shown in the accompanying sketch and 
questioned the engineer, who also acted 




Valve and Whistle 

as fireman, concerning it, says a cor- 
respondent of Power. He stated that 
when the old safety valve gave out 
after (iO years' use on various boilers, 
his employer would not purchase 
another, as there was no compulsory 
boiler inspection at the time. He 
therefore beca;ne apprehensive as he 
was often obliged to leave the boiler 
room after making a new fire, and as a 
result frequently stopped work in 
an(»ther [)art of the building and waited 
for the crash. 

Uecuming tired of this he made the 
alarm shown in the sketch, and at- 
tached it to the boiler. The piece of 
plank, A, is nailed to the rafters above 
and to this is hinged the stick D, about 
4 ft. l<mg. The angle valve B has the 
thread filed ofT the stem and the wheel 
removed, the upper part of the stem 
bearing on the slick D, while C is a 
whistle made from a piece of pipe. 
The lee hung at the end of the stick 
serves as a weight f<ir varying the pres- 
sure at which the whistle will blow. 
All the fittings and i)ipc are Mi in. 

With this device installed, when the 
pressure reaches the safety limit, the 
whistle blows and the engineer hurries 
to the boiler room and checks the fire. 



Measuring Gasoliiie in a Tank 

The use of a small glass tube will be 
found a simple and accurate method of 
determining the depth of gasoline con- 
tained in the tank of either an automo- 
bile or a launch. The tube should be 
about % in. in diameter and long 
enough to project a few inches above 
the top of the tank. 

Insert the tube carefully in the tank 
and when it touches the bottom, place 
the thumb firmly over the top of the 
tube and withdraw it. The depth of 
the gasoline will be clearly indicated 
by the gasoline in the tube. — Con- 
tributed by D. F. Southgate, Rochester, 
New York. 



Air Blasts Across Spark Gaps 

An air blast across the spark-gap of 
a wireless instrument is said to mate- 
rially increase the efficiency of the 
transmitter. The spark-gap is kept 
cool and at a practically uniform resist- 
ance, which allows the transmitter to 
be used indefinitely without the spark 
varying in pitch. Gases formed by the 
oxidation of .the metal by the air, and 
which allow brush discharges of lower 
potential to pass and give varying and 
rough notes in the spark are dispersed. 






.2tne 




fBr^^sAp9 




Dlagarm of Spork-Gap Air Blast 

One means of providing an air blast 
is shown in the illustration. The gap 
proper consists of two zinc disks. The 
lower disk has a shoulder turned with 
a slight taper so that it will fit snugly 
into a piece of %-in. brass pipe about 
6 in. in lengfth. Six holes are drilled 
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through the disk, these converging 
within the shoulder to form a passage 
for the air. A shoulder and length of 
rubber hose lead from the brass pipe 
to the blower. The blower starts au- 
tomatically with the starting of the 
transmitting motor-generator set, and 
is placed outside the operating room 
so that its noise will not interfere with 
the receiving of signals. 

Nailing Warped Boards 

A grefit deal of trouble has been ex- 
perienced by every carpenter in nail- 
ing baseboards that are warped and 
springy 
against pan- 
els, as the 
boards are 
sure to jump 
apart when 
the nail that 
has drawn 
them to- 
gether is 
"set." This 
trouble can 
b e avoided 
by driving a 
nail home straight through the two 
boards at right angles to their surfaces 
and tapping it until the boards are 
drawn tightly together, then, before 
setting this nail, drive another home 
close to the other at an angle of about 
(iO dcg. to the face of the board. Both 
nails can be set without danger of the 
boards springing apart. — Contributed 
by I^. M. Hodges, San Jose, Cal. 

Gauge and Vent for a Funnel 

In pouring liquids into barrels or re- 
ceptacles where the contents cannot be 
seen, the attachment for an ordinary 
funnel as shown in the sketch will provfe 
advantageous. The small tube vents 
the receptacle being filled, and when 
full the wire indicator will rise. The 
tube is made of tin and soldered into 
the funnel. A stiff wire with a cork 
attached to the lower end is placed in- 
side the tube. The cork is made smaller 



in diameter than the hole of the tube- 
When the level of the liquid strikes 




Tube ioside of Funnel 

the end of the tube, the cork will float 
and carry the wire up, thus indicating 
that the receptacle is full. 



An Eye Shade 

The eyes may be protected from the 
blinding glare of a light by taking a 
piece of paper (8 by 11 in. is a good 
size), folding it in the center, inserting 
a rubber band in the crease and ad- 
justing the rubber over the head with 
the paper hanging over the eyes. — Con- 
tributed by A. S. Allen, La llelle. Mo. 

How to Make a Double Trouser 
Hanger 

The hanger is made of a piece of 
heavy iron wire bent as shown in Fig. 
1. The length of the wire used fur each 
hanger is about t;) in. One pair of 




trousers can be clamped on each side 
of the hanger. The arrow shows the 
way the hook is inserted in the hole. 
The hanger in use is shown in Fig. 2. — 
Contributed by K. Kuga, Hoquiam, 
Washington, 



1548 



POPULAR MECHANICS 



Holding Dipper on a Vessel Rim 

The person who handles paint, soft 
tar or oil in barrels, usually puts the 
dipper to drain on a board or on the 




Kook on Dix»per Bottom 

edge of the barrel so that the liquid 
will get on the side of the barrel and 
on the floor. This is a nuisance, which 
can be avoided by simply soldering a 
hook on the bottom of the dipper. It 
can then be hung on the inside of the 
barrel as shown. — Contributed by W, 
A. Jaquythe, Richmond, Cal. 



Etching on Glass 

A very easy and cheap formula for 
etching on glass, given by Pottery and 
Glass, is as follows : Barium sulphate, 
3 oz. ; ammonia fluoride, 1 oz. To the 
foregoing is to be added enough sul- 
phuric acid to decompose the ammonia 
fluoride and make a mixture of semi- 
fluid consistency. It must be prepared 
in a leaden vessel and kept in bottles 
coated inside with a thick layer of 
paraffin, beeswax or gutta percha, and 
closed with rubber stoppers. The mix- 
ture can be used for printing with rub- 
ber letters for stencils, and be thinned 
so as to use with a common pen. The 
fumes are poisonous, and contact with 
the flesh should be avoided. 

All glass, even the hardest, may be 
etched, but highly alkaline glass offers 
the greatest resistance to the influence 
of acids. Hydrofluoric acid develops 
in gaseous form from fluorspar, when 
the latter, in finely pulverized form, is 
wetted with strongly concentrated sul- 
phuric acid. 

For this purpose, vessels made of 
materials not affected by the acid are 
used, such as lead, platinum, rubber and 
gutta percha. The etching is accom- 
plished by coating the glass surface 
with beeswax, paraffin or other suit* 



able resistant, and then tracing^ the de- 
sign desired, whether letters, figures 
or scrolls, by means of a stencil. A 
suitable pencil is used to remove the 
resistant, while the acid etches only the 
uncovered part of the glass. For let- 
tering, an oiled paper, such as used in 
stenciling match designs, makes as 
good a pattern as sheet steel, and is 
more readily and cheaply prepared. 
For rapid work, the following 
formula will be found of service: 

«. No. 1 

Flnor-Ammonia 1 lb. 

Hydrofluoric Acid 0-S " 

Sulphuric Acid ?. 0-1 *" 

Ammonia 0*1 ** 

w stcr •••■ ■■.•■« ■••.•.....•..■•■•■■«••»••« •« 0* 1 

™ o . No.2 

FlnorSoda l ]b. 

Sulphuric Acid 0*2 " 

Water 4 - 

^ . N0.3 

Carbonate Ammonia 21b. 

Sulphate Ammonia 1 ** 

Hydrofluoric Acid 1 ■* 

Water f •• 

Such baths produce in five to twenty 
minutes, according to the purity and 
strength of the materials used, a silky 
frosting or matt etching. Before frost- 
ing, the glass should be cauterized for 
one minute by immersion in diluted 
hydrofluoric acid, rinsed in warm water 
and then put into the frosting bath. 



Turning Large Screws with a Small 

Screwdriver 

While driving a number of large 
screws with a small screwdriver, as 
nothing in proportion to the size of the 
screws was at hand, I found it hard to 
turn the screws after they were about 
half way in and was unable to turn 
them without splitting or spoiling the 
heads. 

After spoiling several screws, I tried 
striking them a light blow with a ham- 
mer when unable to turn them farther 
and found that they could be turned 
easily. This did not injure the holding 
quality to any extent. These screws 
were placed in soft wood, but when 
striking them in hard wood there is 
some danger of splitting the wood. 
Experience will teach about how heavy 
a blow to strike. — Contributed by Felix 
Herz, Goldfield, Colo. 
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Base Burner as a Supply-Water Heater 

A base burner can be made to heat 
the water in a kitchen-range boiler as 
well as a kitchen range having a 
water front. Two %-in. iron pipes, 
from IS to 16 in. long; (depending on 
the size of the stove), are connected 
together with a return or a combina- 
tion of two elbows to take the place of 
the water front. This is placed behind 
the coal feed and above the fi^e pot at 
the rear of the firebox, as shown in the 
illustration, the ends of the pipes ex- 
tending through a piece of tin. A, used 
instead of the mica in the side door. 

From these pipes the ordinary con- 
nections to the range boiler are made- 
The top pipe must have some slant up- 
wards to the connection in the side of 
the boiler. The pipes are not fastened 
in the stove, as their rigidity, when con- 
nected, is sufficient to keep them solid. 

A continual supply of warm water, 
well-iieated rooms and no ashes to 




sift, recommend this device especially 
to those who cook with gas, as water 
is heated with little or no extra ex- 
pense. — Contributed by Lloyd G. Mil- 
ler, Chicago. 

Holding a Revolver Steady 

Paying a fancy price for a knife or 
razor does not insure getting a perfect 
blade. Similarly, in purchasing a re- 
volver of large caliber, the largeness of 
the price does not necessarily enable 
one to get a weapon that will not kick. 
Some are so violent that accurate 



shooting is sometimes impossible, and 
the novice almost believes he will never 
learn to handle the gun he selected. 



The sketch shows a wire device made 
to be slipped over the barrel just back 
of the sight and held in the left hand 
to serve in holding down the upward 
kick. This will steady the revolver in 
target practice and yet not cause the 
user to suffer powder burns as when 
holding the barrel with the hand. — 
Contributed by Victor Labadie, Dal- 
las, Texas, 

How to Set Sight on a Rifle 

The sights on a rifle sometimes get 
out of place, or occasionally a new 
sight is to be substituted for the one 
already in use, in which cases the ad- 
justment of the sights requires some 
little skill. However, they can be 
sighted accurately by fastening the 
gun barrel solidly in a vise and fixing 
a target 20 or 30 ft, away, so that the 
bull's-eye will exactly center tlie bore 
of the gun when looking through the 
barrel. Fit the sights until they cor- 
respond, and the gun will shoot accu- 
rately. — Contributed by J, N. Bagley, 
Webber, Kansas. 

OA scriber made from hard brass wire 
gives a fine light yellow mark on black 
metal surfaces such as stove-pipe ma- 
terial, boiler plate, etc. 



CWhere oil will not act as a cooling 
agent on a drill working in hard metals, 
turpentine used instead will permit the 
drill to take hold and retain its temper. 
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Fastening Bolts in the End of Bamboo 

Poles 

A good way to fasten a bolt to a bam- 
boo pole for use in aeroplane construc- 
tion is shown in the sketch herewith. 

The end of 
the pole is 
cut with a 
hacksaw so 
as to form 
four or six 
pieces about 
kyo in. long 
(Fig. 1). 
A h a r d - 
wood plug is 
made taper- 
.ing (Fig. 2) 
and a hole 
bored 
through 
its center for 
''••.• ri«.» a bolt. The 

bolt should 
fit tightly in the hole so that it will 
not slip back when the nut is removed. 
Slip the plug into the slotted end of the 
bamboo with the large end first and 
wind tightly with No. 18 wire (Fig. 
3). This will draw the slotted end of 
the bamboo in closely about the tap- 
ering plug. — Contributed by F. W. 
Stromer, Gig Harbor, Wash. 



A Toggle-joint Press 

A quick-acting and powerful press 
that will find many uses in the shop 




Press Op«n 



may be made in a few minutes, if con- 
structed according to the sketch. Sup- 
ports should lead from the top and bot- 



tom of the press to the ceiling and floor 
to take care of the thrust. The upper 
of the two pieces forming the toggle 
joint is fastened by a hinge to a wood 
strip supported only at the ends. This 
forms a slightly yielding spring which 
will be found quite necessary. The 
dimensions of all pieces depend on the 
work, but the proportions shown are 
about right. Do not use too heavy ma- 
terial, as it will be cumbersome. If 
the toggle-joint members are 1 in. thick 
and 2 in. wide, they will be strong 
enough for ordinary use. A piece of 
leather should be nailed over the crack 
between the joint members, as other- 
wise the fingers may be seriously hurt, 
if caught in the crack as the press is 
pushed home. — Contributed by C. \V. 
Nieman, New York City. 



Wheelbarrow Handle Shield 

The hand shield shown in the sketch 
was adopted in a shop where it was 
necessary to use a narrow doorway 
through which to convey material 
from one department to another, and 
chafing of 
k n u c k- 
1 e s was 
quite fre- 
quent and often painful. This annoy- 
ance has been entirely eliminated since 
the adoption of the hand shield. 

The shield is. made of a piece of strap 
iron bent as shown and attached to the 
wood handle with screws. The shields 
can be attached to iron handles with 
rivets. — Contributed by W. E. Roberts, 
Allentown, Pa. 




An Improvised Safety Light 

A pair of scissors had been dropped 
down 8 or 10 ft. between the studdings 
from the floor of an unfinished attic 
room. On trying to fish them out with 
a magnet, considerable trouble was ex- 
perienced in dodging nails and other 
obstructions protruding from both 
sides of the walls. The space was too 
narrow to admit of an ordinary lantern 
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being lowered. There being no elec- 
tric light, a short piece of candle was 
placed in a glass tumbler that had 
been securely fitted in a wire loop in 
such a manner that it balanced right 
side up when suspended from another 
piece of light wire. The tumbler con- 
taining the lighted dandle was lowered 
to the bottom of the cavity and illumi- 
nated the place so well that it became 
an easy task to raise the scissors by 
means of an old telephone magnet and 
a piece of string. A bucket of water 
was kept close at hand in case of acci- 
dent from fire. — Contributed by John 
Teigen, Lake Mills, la. 



How to Fold Overalls and Jtunper 

This series of sketches shows a neat 
and quick way to fold overalls and 
jumper. After thus disposing of them 
once or twice, it will become a habit, 
and it really takes no more time than 
to throw the outfit in a corner or to 
gather it up roughly and rearrange it 
when again used. 1. Lay overalls flat 
and place the folded jumper on one of 
the legs. 2. Half fold over leg and 
jumper. 3. Fold over to top from fork. 
4. Roll the folded part over toward 
length of other leg. 5. Turn the loose 
leg inside out and pull it over the rolled 
leg and jumper. 6. You now have a 
neat, compact parcel. Any tools you 
may wish to carry with the overalls and 
jumper may be pushed down the leg 



An Air Check Valve 

When installing a compressed-air 
tank in my shop I had trouble with 
leaks through the ordinary check valve. 
I could not find a valve that would hold 




Made of Pipe Fittings . 

the pressure for any great length of 
time. I set about to make one which 
resulted in the device shown in the 
sketch. The parts were made of pipe 
and fittings. 

A number of %-in. holes were drilled 
in the pipe C, which was covered with 
a cap, D. The cap and holes in the pipe 
were covered with a piece of inner 
tube, E, from a bicycle tire, and the 
pipe turned into the reducer A. Two 
or three thicknesses are used for high 
pressure. The two reducers, A A, are 
joined with a larger pipe nipple, B. 
The direction of the flow of air is 
shown by the arrows. The air com- 
ing into the pipe C will force itself out 
from under the rubber tubing which 
keeps it from flowing back through the 
holes. 

The tank was made airtight by pour- 
ing in 1 gal. of liquid tar and rolling the 
tank around until it was well coated 
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and will thus be safely stowed and 
much more conveniently than if carried 
a pocket. — Contributed by Amos 



in 



Lithgow, Chicago. 



on the inside, then the surplus tar was 
emptied. Pipe leaks were overcome in 
the same manner. — Contributed by E. 
E. Docker, Berkeley, Cal. 
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Mechanical Helper for the Anvil 

The device illustrated herewith is 

designed to take the place of the human 

helper at the 



a n ^ 



i 1 



many a j o b 
ordinarily re- 
quiring two 
men. 

I'orgc a n 
anp^le piece, 
C. to fit snug- 
ly but not 
tightly into 
the hardy 
hole o f t h e 
anvil A. In 
one end of 
this angle 
drill a hole to 
take the 
bent -over 
end of the 
rod D, a n d 
secure this 
end by cotter 
pin I. On the 
front face of 
the a n vil 
block B secure the guide piece J for 
the rod, on which, just above J, is 
placed the compression spring E, which 
is held to place by the cotter pin above 
it. The lower end of rod D extends to 
within a few inches of the floor, and is 
bent at right angles to pass through 
the hole in the foot treadle G, the step 
of which is shown at II. 

The action is simple. The spring E 
normally holds the gripping piece C 
well above the anvil face. The piece to 
be held is placed in position under C, 
and foot jircssure on H causes C to 
grip the w()rk as tightly as may be re- 
quired. Releasing H causes spring K 
to press uj) rod D and release C from 
the work.— Contributed by J. N. Ilag- 
ley, Webber, Kansas. 

(Tlrrm or steel may be made rustproof 
by boiling in 1 gal. of water to which is 
added 4 nz. of phosphoric acid and 1 
(17.. of iron filings. A black noncorrod- 
ing coating is produced. 



To Keep Windows Free from Frost 

How most effectively to keep show 
windows from frosting in cold weather 
is to many an important consideration. 
A correspondent of the Optical Journal 
gives a cheap and simple method which 
is worth knowing. It consists of polish- 
ing the glass, after first washing in the 
ordinary way, with a piece of chamois 
skin on which have been scattered a 
few drops of glycerine. He says that 
this treatment is just as effective as 
the application of a proprietary article 
formerly employed by him with most 
satisfactory results. 

Calipering over Flanges 

A pair of outside and inside calipers 
especially constructed for calipering 
over flanges is shown in the sketch. 
These calipeis have many advantages 
for measuring the thickness of metal 
back of a flange or an enlarged part in 
a bored hole. 

These calipers should be made with 
all legs of equal lengths. The readings 
can be taken on a rule while the cali- 
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pers are set over a flange as in Fig. li 
or inside of a hole, as in Fig, 2. — Con- 
tributed by Philip J. Duff, Montreal, 
Canada. 
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A hot-water incubator possesses 
several important points of superiority 
over the lamp-heated kind. In the first 
place, it can be operated anywhere 
without danger of fire ; secondly, it has 
a very steady temperature and conse- 
quently will produce healthier chicks; 
and thirdly, it is so 
simple in construction 
that with the excep- 
tion of the tank, which 
any tinsmith can 
make, any person at 
all familiar with the 
use of a hammer, saw 
and plane can easily 
make one. 

To construct a 100- 
egg machine have a 
galvanized-iron tank, . 
A, made 18 in. deep, 15 in. wide and 30 
in, long. There should be a pipe 1 in. 
in diameter and 9 in, long placed in 
the top for filling, and another of the 
same dimensions and ending in a faucet 
in the bottom for draining. Inclose all 
but the bottom of this tank with a 
close-fitting box of 1-in. wood, D, to 
keep the tank in shape when filled, and 
fasten strips of strap iron, E, cross- 
ways every 6 in. beneath the tank to 
keep its bottom from sagging into the 
egg tray. 

The egg tray F is 3 in, deep, IB in, 
wide and 37 in. long, outside measure- 
ments. Partition off the part X and 
make a box of it. Pack this with saw- 
dust (as it forms the front of the egg 
tray) to keep the heat from escaping. 
Fit in four crosspieces for the bottom 
ol the egg tray proper, and stretch wire 
window screening, J, over them, tack- 
ing it securely to the sides and ends. 
The ventilator G is a frame of 1-in. 
"'aierial, 8 in. deep, 15 in. wide and 
^0 in. long, outside. There is no top 
to this ventilator, but it has a bottom 
*^hich projects C in. on both sides and 
ends. Three tubes, each 7 in. long, are 
placed in the bottom to admit air be- 
neath the eggs. The ventilator is then 
packed with sawdust to a depth of '^ 



in. This leaves a 2-in. space under 
the egg tray in which to place pans of 
water for supplying the proper moisture 
to the eggs. It also provides a ven- 
tilated air chamber. 

The parts are assembled by placing 
the egg tray upon the ventilator, and 



DeUUi of Incubator 

the tank, metal side down, on the egg 
tray. Vertical strips, O, 11% in. long, 
are nailed to the sides and back end 
of the ventilator and fitted close to- 
gether. These support the whole 
weight of the tank so that the egg 
tray can 'slide in and out easily. They 
also seal up the spaces so that no saw- 
dust can enter the egg tray chamber. 

Place a post, M, 2 in. square and 
30 in. high, at each corner of the ex- 
tended ventilator bottom and form a 
box around these with 1-in. matched 
lumber. This box will be (1 in, outside 
of the three inner parts. Make the 
part around the end of the egg tray 
X so that the tray can be with- 
drawn without the sawdust entering 
the space. The 6-in. space on all sides 
and on top of the three inner parts 
is now packed hard with sawdust. 
Crumpled newspaper is even better, hut 
whatever insulation is used should be 
packed hard in the open space. Nail 
six 1-in. pieces, N, on the bollom to 
allow the air below to circulate freely, 
and the incubator is ready for use. 

The incubator is put into operation 
by filling the tank with boiling water 
and closing it tightly, first placing an 
accurate thermometer in the tray. It 
takeR some little time for the heat to 
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penetrate through the packing, but 
when it does, a kettle full of boiling 
water once a day in moderate weather 
and a less amount twice a day in cold 
weather xvill keep it at a comparatively 
even temperature of 103 deg. — the 
proper temperature. It is best to prac- 
tice with the incubator for three or 
four days before putting the eggs in, 
to find how much water is necessary to 
run it. 

Never try to cool the incubator by 
putting in cold water; the heat is in 
the packing and it will take hours 
either to raise or lower the temperature 
2 deg. This is what makes the machine 
so faithful. Before putting in the eggs, 
adjust the temperature to 110 deg. and 
place the thermometer in the center of 
the egg tray — the bulb on a level with 
the top of the eggs and the top slightly 
higher. The eggs will cool the drawer, 
but if in the course of an hour or two 



the temperature has fallen below 100 
deg., the addition of more hot water 
will soon raise it to the proper degree. 
If the temperature does not fall below 
98 deg. or rise above 105 deg. the best 
results will be obtained, though a tem- 
perature of 108 deg. for a short time 
may do no harm. Always cool by 
opening the tray. Keep shallow trays 
of water in the ventilator and change 
this daily. Keep several moist spongei 
in the egg tray; if they are found to 
be dry, it is a sign that the eggs need 
sprinkling with tepid water. The gen- 
eral care of the eggs (cooling and turn- 
ing) is the same as in any other incu- 
bator. 

With a little experience, aa operator 
can obtain as nearly perfect results 
with this machine as with the most ex- 
pensive lamp-heated apparatus made. 
— Contributed by W. E. Morton, 
Marinette, Wis, 



Foot-Operated Door Latch - 

A simple device for opening a door 
with the foot is shown in the sketch. 
A thin 

leather strap, 
A. % i n . 
wide, is fas- 
tened to the 
shank of the 
knob by the 
holding 
screw. The 
strap is then 
given two 
turns around 
the shank 
and CO n- 
nectcd at B 
to the lever 
with a piece 
of wire. The 
wire C is 
held in place 
with two staples, EE, The lower end 
of the wire is fastened to the foot lever 
D with a screw-eye, F. The foot lever 
is pivoted at G with a screw, — Con- 
tributed by C. H. Comer, Sedalia, Mo. 



Working Aluminum 

Aluminum is not worked as often as 
steel, wrought iron, cast iron or brass, 
and the average machinist docs not 
know how to machine it. On all cut- 
ting except tapping, work the metal 
dry. Aluminum, like Other cast metals, 
is lifeless ; that is, long curling shavings 
cannot be taken off as with steel, but 
rather a shower of small chips as in 
cutting cast brass. 

The metal is easily torn, especially 
in thread-cutting in the lathe, where, 
if not careful, the tool will dig in and 
rip out rough threads. In making fine, 
smooth threads, take several light fin- 
ishing cuts. Por a nice surface finish, 
either in a lathe or planer, use a bro:id 
tool, but with a light cut, and employ 
the same caution as in thread-cutting 
to prevent digging and tearing the 
metal. Aluminum can be cut as fast as 
brass. 



GWhen winding a small rope into a 
ball, wind it from the bottom out and 
over the top toward yon and the rope 
will not twist into knots. 
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Driving Nails in Brick Walls 

The accompanying sketch shows a 
device which was successfully used in 
a building where a large number of 
spikes had to be driven into the brick- 
work. 

A piece of hardwood was dressed 
square and rounded off at one end to 
form a handle. Holes to receive dif- 
ferent sized nails were drilled in a line 
through the center of the square part. 
The block was then sawed through so 
as to cut the holes in half and a large 



strap hinge screwed to the back and 
bent over the sides. A ring made of a 
piece of pipe was slipped over the han- 
dle to hold the parts together. If nec- 
essary, different sizes can be made for 
use successively as the nail is driven. 
— Contributed by L. M. Eifel, Chicago. 

A Mixing Stick 

The mixing stick shown in the sketch 
has better stirring qualities than the 
usual variety, because the V-shape 
formed by the two flat pieces of wood 
draws the liquid to one point in the 
center and forms two spaces behind the 
stick when it is kept in motion. The 
liquid flowing through the opening be- 
tween the sticks comes in contact with 
that passing around the outside, thus 
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causing the unmixed portions to come 
together from both sides. 

The handle part is made from a 
square block of wood turned on one 
end for a handhold. Two strips of 
wood are nailed or screwed to the 
sides of the square at right angles, al- 
lowing a space of ^ in. between them. 
— Contributed by F. G. Rempe, Oak- 
land. CaL 



Removing Hot Nuts 

In removing nuts from hot engines, 
hot boxes or other hot parts, the 
method shown in the illustration is the 



one I use to hold the nut and keep it 
from falling into moving machinery. 
The nut is turned until it is almost off, 
then a screwdriver, scratch awl or a 
short piece of rod is placed against the 
head of the bolt and the nut is then 
turned off and on to the holding tool. 
— Contributed by Herbert H. Van Ker- 
ner, Baldwin, Kans. 

A Tin Weather Strip for a Hinged 
Window 
The sketch herewith shows a little 
device to prevent dust and soot from 
blowing in at the bottom of windows 
where the sashes are hinged^ at the top. 
It is made of tin, about 1^^ in. wide, 



bent in the shape shown in Fig. 1. 
Then it is nailed to the lower edge of 
the window sill. When the sash is 
closed, the tin will tit tightly against 
the edge, as at A, Fig. S. If the sides 
are loose, the tin is used in the same 
way. — Contributed by Otto J. Kling, 
Youngstown, O. 

OWhere an annealed copper gasket 
fails to make a tight joint, try wrap- 
ping the gasket with heavy cord or 
wicking. Soak the wrapped gasket in 
valve oil. When the gasket is again 
inserted you will have a permanent 
repair. 
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Babbitting Automobile-Engine 
Bearings 

The main bearing on the crankshaft 
of an automobile eng|ine is not easily 
accessible for rebabbitting. There is 
no way to 
get to the 
bearing with 
a ladle of 
melted metal 
without tak- 
ing the en- 
gine apart. 
I did not 
care to take 
the time for 
this, so I 
made a de- 
vice from an 
old bicycle 
fork and 
used it as a 
Kate for the metal. The fork was cut 
off to make it about 12 in. long and 
shaped as shown in the sketch. The 
fork must )>e heated so that it will not 
chill the metal. It is then quickly 
placed over the hearing as shown. The 
melted metal poured in at the top flows 
down the fork sides and into the bear- 
inji. — Cuntributed by Chas. Straughan, 
Spraf(ui', Wash. 



A Garden Plow 

The band plow stock shown in the 
sketch is inadi; preferably of white oak, 




but my kind of hard wood will do. 
The t hovel arm is fastened to the beam 
with a wood pin or iron bolt. Two 
braces of iron or wood are bolted, one 
on etch tide ot and connecting the 



beam and shoixl arm. Several holes 
may be bored throngfa the center line 
of the beam so that the draft of the 
plow may be regulated. 

The shovel is fastened to the aim 
with a bolt. Shovel plows, or solid or 
winged sweeps may be used. A hole 
is bored throuf^ the front end of the 
beam and a wood handle inserted. — 
Contributed by R. A. Bryan, Corsicaoa, 
Texas. 

Home-Hade Water Still 

The accompanying illustration shows 
a still made of pipe and fittings. Tlie 
receptacle A has a 8-in. pipe, B, 84 in. 
long, capped on the 
lower end with its 
upper end extending 
into the receptacle 
about 1^ in. The 
cap I is drilled and 
tapped offset for two 
l4-in. pipes. TTie Vi~ 
in. pipe C is 30 in. 
lon^, and is threaded 
on its lower end so 
that it will extend 
through the cap I 
altciut 8 in. 

The i4-in pipe F 
leads to the water 
i^upply and should have a valve foi 
regulation. The receptacle A is cov- 
ered with a metal plate, G. The open- 
ing L is for the overflow. The pipe D 
leading from the gas main is fitted with 
a burner for heating the receptacle A. 

The whole apparatus is fastened to 
a back board, H, with bands of metal. 
K E. The water enters the pipe B at 
the bottom and rises to the receptacle 
A, where it is converted into steam. 
The steam is forced downward through 
the pipe C, where it is condensed by 
the surrounding cold water, and then 
drops into the receiving bottle K. — 
Contributed by R. H. Burdick, San 
Diego, Cal. 

a Never loosen nuts on a lathe with a 
hammer. Always use a wnsnch and 
do not set them so tight that Iv nqnires 
a blow to start them. 
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A Time R^^tor for a Furnace 



Anyone who lives in a cold climate 
knows how disa^eeable it is to get 
up in the cold and start the furnace. A 
time regulator such as the one de- 
scribed in the following makes it pos- 
sible to have the drafts turned on at 
any desired hour of the day or night, 
so that the fires may be banked for the 
night and yet have the house nice and 
warm when one is ready to get up. 

Secure a piece of strap iron about ^ 
in. thick by % in. wide, with a length 
of about 14 in. Bend the top over at 
right angles so that the arm is about 
12 in. long. Drill a hole at the lower 
end to receive the hook to which the 
chain is fastened. File a notch in one 
side, 1^ in. from the bottom as shown. 
File another similar notch 2^ in. 
above the first one. 

Cut and shape two pieces of strap 
iron as shown at A, Fig. 1, and drill 
holes for screws. Shape a buffer, B, 
from a piece of hard wood and attach 
a rubber bumper which can be pur- 
chased at any hardware store. 

Secure an ordinary alarm clock with 
a good strong spring on the alarm 
wind. The parts are attached to the 
back of the clock as shown in Fig. 1. 
The location of the tripping nail or 
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Clock AtUehmenU 




shown by D. When the bar E is set 
with one of the notches on the lower 
cleat, it remains in this position until 
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Chains Attached to Furnace 

the key D turns and pries it off by 
pushing it against the pin C. The drop- 
ping of the bar E releases the chains 
to the drafts of the furnace. Two 
brackets are soldered or screwed to the 
back of the clock as shown at F, Fig. 
1, after the other parts are in place. 
These are for holding the clock in place 
when used on the time regulator and 
to make it easy to remove the clock. 
The brackets slip into staples placed 
in the wall where the attachments are 
used. 

The chains are connected as shown 
in Fig. 2. When the lever is down, the 
weight in the basement opens the draft 
door. When the lever is in its highest 
position, the check is open; when in 
the middle position, neither draft nor 
check is on. In adjusting the chains, 
the lever should be placed in neutral 
position and both chains made taut. 
An ordinary window weight is used 
and it should be no heavier than is 
necessary to raise the draft door. 



screw, Cy is to be determined by trial. 
It should be about % in. above the top 
of the lower cleat The alarm wind is 



(EOne loose bearing on a machine has 
a tendency to loosen others, causing 
knocks, loss of power and the crystal- 
lization of metal. 
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Ice Scraper on a Broom Handle 

Packed snow and ice on steps and 
sidewalks cannot be removed with an 
ordinary broom, and I made an attach- 




ment for the handle, as shown in the 
illustration, so that I could have a 
scraper and broom combined. The 
scraper is made of a piece of sheet iron 
cut on the lines fl^, Fig. 1. The metal 
above these lines was bent around the 
handle and fitted with a setscrew, as 
shown in Fig. 2. When the scraper is 
not in use, it can be removed. — Con- 
tributed by C. C. Brabant, Alpena, 
Michigan. 

Stovepipe and Stack Cleaner 

The construction of this device for 

cleaning stovepipes and stacks will be 

readily un- 

derstood 

from the 

sketch. The 

center piece 

i s 1^4 i 1- 

square, and 

on this are 

nailed eight 

3-in. strips, 

V4 by. V3 in. 

in thickness. 

These strips 

are so nailed 

on the center piece that the brushes 

when attached are set at a slight angle. 

For pipes or stacks of large diameter, 

the strips may be made longer. — Con- 

' ''-uted by Maurice Baudier, New Of- 

La. 



Of 



Cutting Threads with a File 
Having to repair some farm ma- 
chinery about 10 miles from a machine 
shop, we had to shorten a 1-in. bolt 
about 4 in. This meant cutting off 
the threaded part and making new 
threads on the smooth shank of the 
bolt. The only tools at our command 
were a vise and some files. The prob- 
lem was solved in the following man- 

A piece of paper, about IVi in. wide, 
was cut so that the edges would meet 
when it was wrapped around the bolt. 
Eight threads per inch being the stand- 
ard for a 1-in. bolt, the paper was laid 
out in eighths, as shown in Fig. 1. It 
was then pasted around the bolt, as in 
Fig. 8, the thread being correctly indi- 
cated by slipping one edge of the strip 
forward one division. 




The threaded end of the bolt having 
previously been cut off, the new 
threads were cut by following the lines 
on the paper with a three-cornered file. 
The depth of the threads was tested by 
following the file with the nut as the 
threads were cut. 

The thread thus made was not com- 
parable with one made by the dies, but 
it was good enough to answer the pur- 
pose.— -Contributed by Arthur D. John- 
son, Philadelphia, Pa. 

Self-Heating Soldering Iron 

A soldering iron that carries its own 
heating device on the handle, shown in 
the sketch, is useful for the trouble 
man, as it can be made small enough to 
be carried in the pocket, also it is * 
useful household tool. 

No dimensions are pven u tiie VM 
may be determined by the 
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Clip for Holding a Trapdoor Open 

A clip used in the place of a hook 

for holding a trapdoor open is shown 

at A in the 

sketch. 1 1 

consists of a 

piece of strap 

iron, B, 

nailed or 

screwed t o 

the wall or 

support. The 

screw or nail 

is set in just 

far enough to 

allow a space 

for the width 

of the door 

and the 

thickness of 

the strap 

iron. This 

device is 

much better 

than a hook 

as it will not shake loose if the door is 

disturbed by the wind or given a jar 

from a bump of a box or other article. 

— Contributed by E. A. Rauchschwalbe, 

Milwaukee, Wis. 



Cutting Three-Comered Pieces in a 

Sawmill 

An order came into our sawmill for 
a large number of timbers to be sawed 
with three faces. Such a large num- 



used to get the work out. The view 
is in section and the dotted center line 
is the position of the saw. The ends 
of the large timbers on the carriage 
were held with double-ended dogs. 
Care must be taken not to run the car- 
riage back too far as the dog in the 
end of the timbers is in the paUi of the 
saw- — Contributed by J. W. Bau- 
holster, Gresham, Ore. 



An Old Piston Used as a Pattern 

It was necessary to have our gas- 
engine cylinder rebored and a new 
piston made to fit the enlarged diam- 
eter. As it would have taken consider- 
able time to procure a new piston cast- 
ing from the manufacturers, and not 
wishing to pay the price of a pattern, 
we decided to use the old piston as a 
pattern. This was done as follows: 

The ring grooves were filled in with 
wood, which was driven in tight and 
smoothed off flush with the outside of 
the piston. 

Three layers of thick rubber packing 
were used to increase the diameter and 



Moldlna Piece* to b< Saved 

ber of pieces to be cut in an ordinary 

•sawmill presented quite a problem. 

sketch shows a clever way we 





Old CatUnc UMd for  Patten 

allow material for finishing. The pack- 
ing was put on with shellac, and twine 
was wound around the outer layer to 
hold it in place while drying. 

Under each of the connecting-rod-pin 
bosses, a block of wood was fitted as 
shown in the sketch. This made it 
possible for the molder to "lift" or 
"cope" out the inside of the piston and 
fill in the voids left by the blocks, wng 
a loose boss to "make np" any de- 
ficiencies. — Contributed by JoMpi A. 
Shelly, Brooklyn, N. Y. 
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each end to the middle with a pitch of 
1 ft. in 4 ft., so the liquid will all flow 
to the outlet going either up hill or 
down. The front and rear portions of 
the Ijottoni lack about 4 in. of meeting 
in the middle, so there is an opening 
4 in. wide extending across the whole 
width of the bottom, over which is 
hinged a board that can be raised with 
a lever from above. When this board 
is down, no liquid will flow out. 

A 6-in. roller is placed under the rSar 
edge of this opening with its top touch- 
ing the bottom board. A board is 



hinged to the under side of the front 
edge which swings up against the front 
of the roller and is controlled by a lever 
to regulate the flow of the manure as 
desired- When the valve or outlet 
board is raised, the manure flows in the 
V-shaped space between the regulating 
board and the roller. The roller is made 
to revolve forward by a chain from a 
sprocket wheel on the rear wheel of the 
wagon, and by so doing keeps the space 
between itself and the regulating board 
clear, and the liquid will flow out in a 
solid sheet. 



A Cistern Strainer 



The first dash from a shower on the 
roof of a house carries with it all dirt, 
soot, leaves and branches. If the cut- 
out valve in the pipe is forgotten all 
this trash rushes into the cistern. As 



important as the new water stirs up 
the old, and, if there is any overflow, 
most of the old w^er is forced out. If 
the cistern is made of concrete, the 
pipe G can be fastened into the top of 
the cistern. 

A finer screen can be placed inside 
of the coarse screen B to hold finer 
particles of dirt. Most of the sedi- 
ment which comes from soot and dirt 
blown on the roof will be found in the 
bottom part of the screen when it is 
taken out for cleaning. — Contributed 
by F, E. Dougan, Pawnee, Okla. 



part B is made of a fine quality of 
screen wire having about '/4-in. mesh. 
The screen is made tapering with an 
iron band at the top to hold it in place. 
A band of iron is riveted to the shell 
A to make a shoulder on which to set 
the band in the screen. 

The outlet from the strainer and in- 
let to the cistern, G, is a pipe that is as 
long as the cistern is deep. This is 



Painting the Bathtub 

A very essential thing in painting 
a bathtub is to first clean it thoroughly. 
All old paint, if there is any, must be 
removed, and the surface sandpapered 
smooth. It may be necessary to use 
strong sal-soda water to get it right. 
When clean and perfectly dry, give it 
a coat of white lead in oil. mixed with 
equal parts of gold si<:e and turpentine 
Two or three coats should be given, 
says the Master Painter, allowing two 
days between each coat for drying. 
Lightly sandpaper each coat of paint 
Now apply one or two coats of bath- 
tub enamel, sold at the paint stores. 
Let this stand several days to dry. 
After this, a coat of enamel paint once 
or twice a year will keep the tub in fine 
appearance. 
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Boiler Water Level Determined by 
Gauge-Glass Shadows 

Under certain conditions it is im- 
possible to tell by examination of the 
water glass whether a steam boiler is 



to admit a pin for a bearing. Cut a 
groove for the rope in the circum* 
ference, as shown at D. The bearing 
support may be constructed of sheet 
metal to suit the place where the pulley 
is located. 



Shadowt from the QIaM 

full or empty, particularly if the glass 
is dirty, as it has the same appearance 
for its entire length. The trycocks 
will, of course, show the condition, but 
there is another way : The shadow cast 
on the boiler by an empty glass will 
be similar to Fig. 1. a dark line; but 
with one partly full, as in Fig. 2, or a 
full water gauge, a luminous stripe, as 
in Fig. 3, will appear. The full tube 
concentrates the light like a condens- 
ing lens, while the empty tube absorbs 
part of the light and therefore casts a 
shadow. These conditions are best 
noticed at night when a single light 
always hangs in front of the boiler. — 
Contributed by James M. Kane, 
Doylestown, Pa. 

Pulleys for Aeroplane Construction 
If no lathe is at hand, a good way to 
make pulleys for aeroplane construc- 
tion is as follows: 

Take a piece of 
round hardwood (a 
fork or broom 
handle will do), and 
cut as many blocks 
(A) Vi in. thick as 
is necessary for the number of pulleys. 
Bore a %-in. hole in the center of each 
block. Fill the hole with babbitt metal, 
B, and drill a hole, C, through the metal 



Quick Practical Method of Centering 

In general machine shop practice a 
quick way of centering a bar for turn- 
ing purposes is always very desirable. 
This can be readily accomplished ac- 
curately without the use of tools ; that 
is, dividers or center square, in the fol- 
lowing manner: Place the bar to be 
centered, which may be round, square 
or hexagonal, in a vise, allowing the 
face of the end of the bar to set about 
Vs in. below the top surface of the vise 
jaws, as shown in Fig. 1. Then place a 
rule, scale or any flat piece of metal of 
about one-half the diameter of the bar 
to be centered along the front jaw of 
the vise and scribe a line across the 





end surface of the bar. Then shift the 
scale or rule to the back jaw of the 
vise and scribe a second tine across the 
end surface of the bar. This gives 
two lines close together and parallel. 
Turn the bar about one-half turn and 
fasten it in the jaws of the vise in the 
same manner as before, then draw i 
line across the end surface of the bar 
with the rule or scale resting on the 
front jaw and on the back jaw of the 
vise, as shown in Fig. 8, This will gi« 
two parallel lines crossing the first two 
at the center, as shown in Fig. 3. The 
small square formed by the four lines 
intersecting is exactly in the center of 
the bar. The center may be easily de- 
termined by the eye or two cross lines 
as shown by the dotted line*. — Con- 
tributed by Angel Afanador, ImUan- 
apolis, Iiid. 
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Lifting a Gate Covering from a 
Penstock 

The lifting of the gate covering as 

shown in the sketch not only applies 

to this one 

article, but 

the method 

. \ may also be 

• used on sim- 
ilar articles 
in similar 
places. The 

V J lifting device 

■j ' consists of a 

^ large vtrasher 

I'; with teeth 

■- filed on the 

« inner edges 

"V of the hole 

* and the ends 
of a rope at- 
tached to 
each side as 
shown. 

. ...^r,-:- When the 

w a s h e r is 
held level it can easily be dropped over 
the article sought, then by slacking on 
one rope, the disk will tip and the 
teeth on its inside circumference will 
engage the article which can then 
easily be drawn up. 



Preparing Caldmined CeOings for 
WaUpaper 

A size made of vinegar with a little 
paste added to give body and make it 
easy to apply kills the lime in the cal- 
cimine. The component parts of this 
size are things found in every house- 
hold, and when the solution is applied 
to the calcimined surface, it dries 
quickly. — Contributed by Thos. F. 
Williams, New Bethlehem, Pa. 



Automatic Weather Strip for a Door 

The floors of an old house I used for 
a residence were not very level, espe- 
cially in the hall. The inside partition 
had settled, making the floor in the hall 
so much out of level that the outside 
front door and also the inside vestibule 
door did not fit close to the floor. There 
was an open space of about 8 in. on 
one side when the door was shut. Mats 
or pieces of carpet were kept against 
the door to keep out the cold air. When 
the door was opened, the mats would 



Home-Made Compasses 

When an ordinary compass is not at 
hand a very good substitute can be 
made of a piece of wire, as shown in the 
sketch. The wire is given a two-turn 
coil, A, and then each end is p^ven a 




Compau Mad* of WIr* 



cnil, C, to form a loop around the stove 
bolt, B. The two extending ends are 
pointed. — Contributed by Gep. Mad- 
sen, Chicago. 



cause trouble. I devised an automatic 
weather strip, as shown in the sketch, 
to take the place of the mats. 

The strip was made of a piece of wood 
^A in. thick and 3 in. wide, with a length 
equal to the width of the door. Oat 
end was fastened to the door with a 
screw on the side near the high part of 
the floor, in this case the hin^d side of 
the door. A piece of wood was cat 
out and fastened to the opposite aide to 
act as a keeper for the strip of wood. 
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A piece of cloth was wrapped around 
the stick to make it close fitting and 
to lessen the noise when opening and 
closing the door. The movable strip 
would slip over the uneven floor and 
close the opening when the door was 
shut. — Contributed by R, Jocelyn, 
Toronto, Can. 



Crankpin Truing Tool 

The sketch shows a device for truing 
a crankpin without removing it from 
its place. The device is temporarily 
fastened to the crankpin A by turning 
it on the threaded end B. The washer 
C on the end of the socket E provides 
a groove for the metal piece D that 
holds the end of the cutter bar to pre- 
vent chattering. The main shaft G re- 
volves in a bearing, N, which is screwed 
into the sleeve E. 

The lock nut F sets the bearing N so 
the conical point on G will turn freely 
in the center of the crankpin A. The 
arm M is keyed loosely, at P, to the 
shaft G so that it will slide laterally. 
The feed is driven by a screw, I, hav- 
ing a six-winged knocker, J, which 
strikes on the pin K each revolution of 
the shaft. The collar H is shrunk 
tightly on the main shaft. The cutting 




Details of Tminff Tool 

tool L is fastened into the end of the 
arm M with a setscrew. The shaft M 
may be turned with a flexible shaft or 
by hand with a crank. The method of 
truing the pin is obvious. — Contributed 
by Oliver S. Sprout, Harrisburg, Pa. 



A Taper Gauge 

The tool shown in the sketch is one 
with which the user can ascertain im- 
mediately and accurately the taper of 
a hole, plug, keyway or the like, from 
the large or small 
end as desired. 
The sketch is self 
explanatory. A 1 1 
parts of the tool 
are made of i^r-in. 
sheet steel with 
the exception of 







CWhcn lettering on a dark ground, 
add some aluminum bronze to a white 
or light paint 



OaugM Inside and Outside Tspers 

• 

the bar E which should 
be a little thicker. All 
joints are soldered with 
silver solder and riveted 
with small steel pins, for 
rigidity. 

The measurements of the length of 
the pointer arm A from the swivel pin 
B to the pointer tip at the graduations 
should be exactly 6 in., and the gradu- 
ations should be laid off very carefully 
to 3^ in. and engraved on the dial with 
a jeweler's small engraving tool. These 
measurements then give a direct read- 
ing of tapers in sixteenths of an inch 
per foot. 

In selecting the zero or central point 
in the graduations, the blades A and C 
should be set perfectly parallel to each 
other, and the edges on both sides of 
each blade parallel, thus making the 
one reading dial correct for both in- 
side and outside measurements when 
the pointer is set at zero. The tool may 
be used as a caliper square if so de- 
sired. 

The swivel pin B passes through 
only the plate D and the pointer, and 
should be a very neat fit, as is also the 
case with the sliding head on the bar 
E. The neatness of these fits and the 
graduating of the dial are essential to 
the accuracy of the tool. — Contributed 
by L. S. Bunker, Vallejo, Cal. 
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Gas Engine Muffler Hade of Funnels 

A gas-engine muffler that will give 
good results and not materially affect 
the power of the engine is described 
by a corres- 
pondent o f 
the Auto- 
mobile 
Dealer and 
Repairer. It 
is made 
from a 
number o t 
funnels and 
a piece of 6- 
in. stove- 
pipe. Procure funnels that are the 
right size at the large end and cut each 
one off on the line C, Fig. 1, or about 
the size of the opening in the exhaust 
pipe. Slip these cut-off funnels into 
the stovepipe B, Fig. 2, and fasten the 
bell ends with small stove bolts in 
about four places around the pipe. 

In placing the funnels, they should 
be in such shape that the small end of 
any one comes in exact line with the 
opening of the next one, as shown by 
the dotted line C. Place the funnels 
in this manner until the entire length 
of pipe is taken up. The ends are made 
of floor plates threaded tc receive the 
exhaust pipe from the ei.gine. Turn 
the flange to fit into the end of the pipe 
as sho%vn at A. Tap this to receive a 
number of machine screws to hold it 
in place. 

In the exhaust end place the same 
kind of a plate and screw a short nip- 
ple into the threads. The funnels 
should be placed so that the holes at 
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the noise satisfactorily without the 
danger of the muffler becoming stopped 
up as sometimes happens with otfier 
kinds of silencers. 

Many authorities claim that the 
muffler greatly lessens the effective 
power of the engine, but in making a 
brake test with a muffler made after 
the method described there will be 
found to be no appreciable change in 
power. 

Metal Removed between the Teeth of 
a Crosscut Saw 

An old crosscut saw having the teeth 
worn so that the spaces between them 
have entirely disappeared, can be made 
as good as new by drilling ^-in. holes 
at the depth desired for the spaces, as 
shown by the dotted lines A, and cut- 




Notchc* Cnt B«tw«cB Taalh 

ting out the metal with a cold chisel 
The finished openings between the 
teeth are shown at B, — Contributed by 
F. M. Warren, Central City, S. Dak. 

Home-Hade Tobacco Hoistener 

The man who smokes a pipe and has 
a hard time to keep his tobacco moist, 
can do so by placing a small piece of 
apple with the tobacco in the box. This 
will not only keep the tobacco moist, 
hut will also add a flavor that is 
relished by many. 

In a tobacco jar the apple may take 
the place of a sponge. It should be 
renewed occasionally and must not be 
allowed to become rotten. — Contrib- 
uted by J. F. Campbell, W. Some^ 
ville, Mass. 



the small ends will be in direct line. CNever rebabbitt a crank aax. with- 
This gives a straight line for the ex- out liberal liners in it to take up the 
It asses to escape and still deaden wear. 
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Raising a Countershaft 

The method I used in putting up 
unassisted a heavy countershaft for a 
planer is shown in the sketch here- 
with. I tied a rope to each hanger 
and fastened 
their lower 
ends to the 
shaft. I 
turned the 
shaft by 
means of the 
large pulley, 
thus wrap- 
ping the 
ropes around 
the shaft and 
raising it to 
the b e a r- 
ings. The 
shaft was 
lifted into 
place with 
s u r p r i s- 
ing ease. — 
C o n t r i b- 
uted by Har- 
old M. Ilg, 
Lowell, 
Mass. 



Reclaiming Scrap Solder and Lead 

We had occasion to clean up the 
season's accumulation of scrap solder 
and lead, and after separating the two 
metals we found it necessary to melt 
them and run into a convenient form 
for handling. 

An old range boiler of 30-gal. capac- 
ity was cut in two, and seven or eight 
holes 2 in. in diameter were punched 
in the side about midway between the 
top and bottom of the lower half. The 
lower end of the tank was then placed 
in the ground in a hole about 1 ft, deep 
and tamped carefully to make it solid. 
The interior of the tank was then filled 
with dirt up to the holes that were 
punched in the sides. A coke fire was 
placed in the tank and a cast-iron soup 
kettle placed on top of the coke and 
filled with metal. The dirt was 
«med off from the top of the melted 




metal and the clean metal was poured 
into molds. We found it to be the 
quickest and best method we had tried. 
—Contributed by W. W. Hughs 
Minneapolis, Minn. 



How to Clean a Straw Hat 

A simple and inexpensive straw bat 
cleaner may be made by dissolving 1 
oz. of oxalic acid crystals (these can 
be purchased at any drug store) in 1 
pint of boiling water. After the liquid 
has cooled, it should be shaken thor- 
oughly and then applied to the straw 
hat with a small nail or tooth brush. 
Apply copiously and briskly and then 
rub dry with a clean cloth. The hat 
should now be pressed with a hot iron 
over a dry cloth so as to preserve its 
shape, and when thoroughly dry, it 
will be as clean as a new hat. This 
cleansing mixture is the cheapest and 
most effective known, as the quantity 
mixed is sufficient for a dozen hats. — 
Contributed by W. B. Lipphard, Buf- 
falo, N. Y. 



Emergency Repair on an Automobile 
Spring 

The front spring of an automobile 
broke while on a trip and it was re- 
paired in the manner shown in the 



sketch. The car was raised with a jack 
above its normal position and the vari- 
ous leaves of the spring were placed 
end to end at the fracture A, and the 
U-belt clamp drawn ti|^tl]r down on 
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them. A piece of 2 by 4-in. pine, B, 
was procured from a farmer, and, with 
the aid of a borrowed hatchet and a 
handsaw, it was cut to fit the curvature 
of the spring as shown, the top part of 
the block being left straight. A slot 
was cut into the block to receive the 
rubber buffer D, which was held in 
place by two nails, driven through its 
flanges and into the wood. 

A 1 by 8-in. strip of wood, E, was 
nailed on each side of the spring near 
the front end, and a rope wound sev- 
eral turns around the rear part, to hold 
the piece B in place. When the jack 
was removed, the frame rested on the 
rubber buffer. A journey of 50 miles 
was made over dirt roads without 
trouble. — Contributed by F. C. Holly, 
Yazoo City, Miss. 

A Partnenbip Desk 

Where office space is limited an ar- 
rangement by which two men can work 



at the same desk will be found of such 
advantage as to repay the trouble of 
constructing an extra top, as shown in 
the illustration. The top board is very 
convenient for a bookkeeper or drafts- 
man. The construction is self-explana- 
tory. The addition is secured to the 
top of the desk by two strips which 
engage with the projecting ends of the 
desk top. The strips are screwed to 
the side boards of the addition after 
the latter is in place. Small strips of 
blotter should be laid on the desk on 
the part where the addition rests, to 
avoid marring the polished surface. 
Any desired height may be obtained by 
varying the width of the two side 
boards which support the false top. 
— C. W. Nieman, New York City. 



Joint for Aerc^lane Construction 

A very simple, light and inexpensive 
joint for the framework of aeroplanes 



L_j '• 




Ihdt orShra Mcul 

may be made of sheet brass or alumi- 
num, about 22 or 84 gauge. The sheet 
metal is cut to produce the shape with 
the dimensions shown in Fig. 1. After 
bending the metal on the dotted lines 
it will take the shape about the joint 
as shown in Fig. 2. The bolt used for 
holding the ends of the wire truss 
clamps the ends of the metal together, 
thus making a .solid joint. This joint 
is especially adapted for use on aero- 
planes built of square material. — Con- 
tributed by Henry C. Wood, Toronto, 
Canada. 

A Small Plow Plane 

A plane for cutting small grooves in 
wood may be made in the following 
way: Saw a slot in a piece of steel. A, 
Fig, 1, and then turn down the edge E. 
Drill two holes, B B, for screws to at- 
tach the steel to a block of wood. 



^1S^> 
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Uetal on Wood B 



Guides for the plane are made by turn- 
ing two large screws in part way, as 
shown by D D, Fig. %. — Contributed 
by Geo. Madsen, Chicago. 
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An Air Hoist 

Procure a piece of 1-in. cold-rolled 
steel, A, and bend a hook, B, on one 
end. Thread the other end for a stand- 
ard 1-in. nut. 
Take a piece 
of 4-in. steel 
pipe, C, of 
the desired 
length, and 
thread it on 
both ends 
for pipe caps 
DD. Bore 
out the pipe 
C so that the 
internal 
walls are 
straight and 
smooth. 
Make a pis- 
ton, E, % in. 
thick and 1/64 in. smaller in diameter 
than the inside diameter of the pipe C. 
Turn up a leather disk about Vi in- 
thick and 1/1000 in. larger than the in- 
side diameter of C. Drill a iVi-in. hole 
in the center of the piston and the 
leather disk. 

. Make a piston rod, P, by turning 
down a piece of 1%-in. round cold- 
rolled steel to 1V4 in. in diameter and 
bend a hook, G, on the end. Turn a 
packing gland, H, into the pipe cap D 
and push the piston rod through the 
gland and cap and assemble by means 
of the lock nuts J. Screw the pipe caps 
DD in place, making the lower one air- 
tight with a gasket. 

Drill and tap the cylinder for a %-in. 
pipe just below the lowest point of the 
piston travel. Connect a two-way 
valve, K, by means of a nipple and a 
hose, L. Make a control rod, M, to 
operate the valve, and drill a ^/^-in. 
hole, N, in the cylinder. After the 
hoist is connected and the parts fitted 
together, take it all apart, clean and 
oil thoroughly and then reassemble, 
making all fittings secure and tight. 

The hoist is operated by pushing up 

or pulling down on the rod M. When 

rod is up, the air is admitted from 

'^se L through the valve K, and 



into the cylinder. When the c introl 
rod is pulled down, the air is allowed 
to escape through the valve opening O. 
This hoist can be made cheaply and 
used wherever compressed air is ob- 
tainable. It will lift 700 lb. with an air 
pressure of 60 lb. — Contributed by F. 
B. Hays, St. Louis, Mo. 



Clamp Coupling for a Water Pipe 

A water pipe coupling had to be dis- 
connected frequently, and, as it took 
some time with the ordinary screw 
coupling, I designed the following 
described joint : 

The parts consist of a draw bar, A, 
made of ^/^-in. square bar, a lever, B, 
also made of M>-in. stock, and a split 
collar, C, which was made from sheet 
metal rolled into shape. The assembled 
parts are shown by D. An ordin?ry 
coupling was cut in half and the pipe 
E turned into the part F for about one- 
half its length. The other part, G, was 
turned on the pipe H, after some of the 
threads were filed off at the end, so that 
it would enter the coupling F freely. 
A small rubber gasket was placed in 
the coupling F to make a watertight 
joint. 

To connect the pipes, pull the draw- 
bar back toward the pipe H, lift up and 
hook it back of the coupling G, at the 
same time placing the end of the pipe 
H into the coupling F. Pull the lever 




Qftinp on PIpt 



down and the parts will be drawn 
tightly together. The degree of pres- 
sure may be regulated by turning either 
half coupling.— Contributed by Tbos. 
L- Parker, Olaf, Iowa. 
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Weight and Indicator for Tanks 

The weight end of a gauge cock, 
Fig. 1, makes one of the best weights 
for a counterpoise or indicator rope, 
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Parts of the Indicator 



as it has an opening running through 
the metal from end to end and a set- 
screw by means of which it can be 
easily set at any point without knot- 
ting the rope. 

In a soft-drink factory, where the 
indicating weight from the gas. tank 
was in a dark corner, I was obliged to 
devise some means to show the bottler 
the condition of the contents. A de- 
vice of light wood. Figs. 2 and 3, was 
constructed so that the arrow pointed 
to a portion of the wall where there 
was sufficient light to see a scale. — 
Contributed by James M. Kane, 
Doylestown, Pa. 



Counterbalance for a Trapdoor 

A heavy trapdoor opening up from 
the floor and out from a wall was used 
as a protection when standing erect in 




Counttrbalance on Door 

place of a railing. To keep the door, 
A, erect when open, an arrangement 
with a counterbalance had to be con- 
nected as shown in the sketch. A 
plank, B, was fastened with a hinge to 
the joist. The plank was cut in three 



pieces, B, C and D. The piece D was 
fastened to the door and C, connecting 
both B and D with hinges. The plank 
may be any desired length, but the 
piece C must be as long as the width 
of the joist plus the thickness of the 
door. When open, the pieces of plank 
will form a perpendicular piece parallel 
with the erect position of the door. 
The weight must be regulated to 
counterbalance the door. — Contributed 
by T. F. Solon, Solon Springs, Wis. 



Cutter for Inlaying Wood 

An ordinary carpenter's gauge with a 
V-notch filed in the end of the marker, 
is useful for cutting small grooves for 
inlaid work. This device was adopted 
by the writer in working on drawer 
fronts of a sewing table. The inlaid 
strip was ^ in. wide and % in. from 
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Cutter Made of Qeuce 

the edge all around. The marking 
gauge was supplied with a round steel 
wire having a notch cut in its end as 
shown. This gauged two lines ^ in. 
apart and deep enough for the inlay. 
The stock between the two lines was 
removed with a narrow chisel made 
from a flat file. — Contributed by Joseph 
A. Shelly, Brooklyn, N. Y. 



CAn emergency pair of tweezers can 
be made by flattening the ends of a 
common hairpin. 



CWhen the revolving work in a lathe 
chatters so as to destroy the fineness 
of the cut, the trouble sometimes can 
be overcome by placing a wad of waste 
between the arm of the lathe dog and 
the side of the faceplate slot 
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Splicing Rope Drives 

By W. B. HOSFORD 



Many interesting^ experiments in 
rope splicing have been made in an 
effort to obtain a splice that will fill 
the bill in every particular in connec- 
tion with the American system of rope 
driving. A long rope splice that has 
so far given the best of results is shown 
in the sketches. These show each suc- 
cessive operation in splicing a l^^-in. 
four-strand rope. 

After the rope has been tied and un- 
raveled, measure back from the end of 
the rope the necessary distance, about 
7 ft. for 1^/^-in. rope, and tie securely 
with a piece of twine, as shown in 
Fig. 1. A good rule for all sizes of 
rope is to measure back 60 diameters 
of the rope to be spliced and tie it, then 
unlay the strands of each end back to 
the twine tie. Cut the core close to 
the end of the solid rope and place the 
ends together and join each pair of 
strands as shown in Fig. 2. 

Take one pair of strands and unlay 
one and lay in the other until the length 
is in place, allowing sufficient end to 
do the tucking as shown in Fig. 3. 
Treat the other pairs in the same man- 
ner, so as to leave the three spaces 
between strands the same distance 
apart, as shown in Fig. 4. Each pair 
of strands are unlaid two full turns 
back from the point of meeting, as 
shown by the half strands 3 and 4 in 
Fig. 5. Each strand is now divided 
equally, one-half of each strand is laid 
forward to the center of the space be- 
tween the two dropped half strands 
and tied in a simple knot, so as to have 
the threads running in the same direc- 
tion as they are running in the rope. 
These are shown at A in Fig. 6, after 
the tie is made. The rope is now held 
and opened with a marlin spike as 
shown in Fig. 8. 

Take strand 3 (Fig. 7) and lay it 
around until it meets half strand 4. 
Untwist the threads in the loop as 
shown and draw them in until the 
threads run in the same direction as 
they do in the body of the rope. Re- 



peat the same operation in the opposite 
direction using half strand 4 to meet 
half strand 3. The end is ready to tuck 
at this point. Treat all strands where 
they meet, in the same manner. 

The operation of tucking is shown in 
Figs. 8, 9 and 10. Cut half strand 3, 
Fig. 8, for convenience, and take out 
one thread, and one thread out of strand 
4, or the tucking strand, insert the 
marlin spike so as to open the strand, 
holding the rope as shown. Pull the 
remaining threads of half strand 3 out 
from under strand, making room for 
4. Draw half strand 4 over and under, 
taking the twist out of the threads, 
as shown in Fig. 9, pull down firmly 
in the direction the strands run in the 
main body of the rope. Continue to re- 
peat this operation, dropping a thread 
out of each half strand until all the 
threads are dropped. Treat all strands 
alike and the rope will have the appear- 
ance shown in Fig. 10. Cut the threads 
off close to the body of the rope and it 
will have, the appearance shown in 
Fig. 11. 

In splicing a three-strand rope, the 
operation of measuring back, tying, 
unraveling and butting together is the 
same as in a four-strand rope. There is 
one pair of strands less and one pair 
of strands is laid out in each direction, 
leaving a tucking end and one pair of 
strands remain in the center. Every 
other operation is the same as for a 
four-strand rope. 



Grinding a Twist Drill 

When drilling, either grind the cut- 
ting edge of the drill to the center of 
the supporting rib, or first use another 
drill which is not less in size than the 
center rib, as on a 1-in. drill there is 
about Vs in. of stock in the center with- 
out any cutting edge. If the cutting 
edge is not carried to the center of the 
rib or no small drill used in advance, 
there is a great waste of power and 
labor. 
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Attach ng Rubbers to Shoes 

After wearinp^ rubbers a few times, 
they will become a little larger and fit 

loosely 
; over the 

shoes. 
S o m e- 
times the 
looseness is 
quite an- 
noying and 
when walk- 
i n g in 
slush and muddy paths it is almost 
impossible to keep the rubbers on. 
This trouble I prevented by attaching 
the tongue and button as shown in the 
sketch. A tongue is fastened to the 
upper part of the back on each rubber 
and a button sewed on the back of 
each shoe. The tongue has a hole for 
the button. — Contributed by C. Home- 
wood, Waterloo, Iowa. 




A Washtub for Use in a Sink 

The average woman finds the filling 
and emptying of washtubs quite a task. 
Even when the washing is sent out, 
some fine pieces of clothing and flan- 
nels are always laundered at home 
because they are not to be trusted to a 
laundress or laundry. A tub that can 
be set in a sink and used in connection 
with a small washboard, costing 15 
cents, and a cheap wringer, will enable 
any woman to do a small washing 




mnk V^athtub 



without bending, or emptying or lifting 
the water or tub. 

A carpenter can furnish the material 
and make such a tub for a nominal 
«^rice. The handles for the ends, and 



the feet can be put on at home. A coat 
of paint may be applied to the outside 
if one cares for appearance. Tor the 
average sized sink the following dimen- 
sions will be found correct. It is better 
to measure the sink before making the 
tub. Pine wood is used for the ma- 
terial and should be % or 1 in. thick. 
The height of the tub is 9 in. The sides 
are straight pieces of wood and meas- 
ure 9 by 20 in. The two ends are 9 by 
14 in., and the bottom is 11 by 19 in. 

The two ends are rabbeted to receive 
the sides and bottom. Coat the rab- 
beted parts with white lead before 
nailing them together. A drain hole is 
bored in the bottom of the tub and a 
cork used instead of a wood plug. The 
cork swells with the water, but can be 
renewed when worn out. Feet are at- 
tached to keep the tub from resting on 
the bottom of the sink. This adds to 
the height of the tub and allows a free 
passage for the waste water. The feet 
can be made of pieces l^i in. in length, 
cut from a broom handle. The handles 
for the ends of the tub are the kind that 
are used on kitchen cupboard drawers. 
— Contributed by Katharine D. Morse, 
Sycamore, N. Y. 



Soldering a Hole on an Overhead 

Surface 

The mechanic as well as the owner 
of an automobile does not care to take 
off the body in order to remove the 
gasoline tank to solder a leaking rivet 
in the bottom. During an attempt 
made by the writer to effect such a re- 
pair, it was found that while the metal 
and rivet became well tinned, the solder 
would run back on the iron and the leak 
could not be stopped. The following 
method eventually proved successful: 

A small tin cap of sufficient diameter 
and depth to cover the rivet head wa^ 
first filled with solder and then held in 
place with the hot iron. After the 
solder was thoroughly melted, the cap 
was held in place with the point of a 
file until the solder cooled. A per- 
manent repair was made in this man* 
ner.— Contributed by Fred C. loKhram, 
Tucson, Ariz. 
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The air gauge A will show from 10 to 
15 lb., owing to the amount of air space 
in the storage tank, when the pressure 
is equal. The plug C is then removed 
to let the air out of the container. The 
air pressure in the storage tank will 



force the gasoline through the pipe, 
thus lining the container without 
waste. The flow of the gasoline can 
be watched through the hole where the 
plug C was removed. — Contributed by 
C. S. Enright, Cle Elum, Wash. 



How to Fit Door Locks 



Many beginners at carpentry ap- 
proach the work of putting in a mortise 
lock with considerable doubt as to their 
ability of successfully accomplishing 
the task, and many others who have 
worked at the trade for years have no 
regular rule whereby they may do the 



Dlffercat 8u«t« In Lock Flttlnc 

work quickly and accurately. The 
tools necessary to do the work are, a 
screwdriver ; a brace with two bits, one 
%-in, and one %-in. ; two chisels, one 
%-in and one %-in. ; a scratch awl; a 
pocket knife ; and a marking gauge. A 
Mi-in. chisel can be used to advantage, 
but is not necessary. 

When putting in mortise locks, two 
things must be taken into considera- 
tion; first, the height from the floor 
that will make the knob easy to grasp 
and, second, the place where it may be 
let into the stile without doing harm 
to the strength of the door. The dis- 
tance from the floor to the knob should 
be from 32 to 36 in., as this is a loca- 
tion easily reached by both children 



and adults. Sometimes the tenon on 
the end of a cross rail will be at this 
height and the lock, if possible, should 
be placed either above or below it. If 
placed in a tenon, it not only weakens 
the door, but it is difficult to properly 
clean out the mortise. All doors on the 
same floor in a house are generally of 
the same design and the location of the 
locks will be the same on all doors. 

When the location of the lock is 
found, lay the lock across the edge of 
the door, as shown in Fig. 1, with the 
back of the faceplate against the side 
of the door, and scratch the short lines 
at the top and bottom with the awl as 
shown at BB. After setting the gauge 
to half the thickness of the door, mark a 
center line from B to B. Bore a hole 
at B and B with the %-in. bit so they 
will extend a little outside of each mark 
and to a depth of 14 i"- more than the 
depth of the lock, measuring from the 
faceplate. Bore as many holes between 
the two as will be necessary to remove 
the wood in the mortise. Be careful 
to bore the holes exactly parallel with 
the surfaces of the door stile. It is a 
good plan to file a notch in the bit for a 
depth gauge to prevent boring too 
deep. 

When the holes are bored, take the 
large chisel and smooth the sides of 
the mortise and square the top and 
bottom with the narrow chisel. Slip 
the lock into the mortise until the back 
of the faceplate lies closely against the 
edge of the door and shows the same 
margin of wood on each side. Hold it 
Brmly in place and mark along the top. 
bottom, and both sides of the facepbte 
with the point of the knife blade, Fig. i. 
Remove the lock from the mortise and 
lay it along the side of the stile as 
shown in Fig. 3 and mark the location 



POPULAR MECHANICS 



1581 



of the spindle hole D and the inside 
shape of the keyhole E with the awl. 
Bore the hole D with the %-in. bit 
and the round hole E with the small 
bit and cut out the lower part of the 
keyhole with the knife blade. Should 
the door be of oak or other hard wood, 
a keyhole saw should be used instead 
of the knife. Deepen the cuts made 
around the faceplate with the knife 
blade and chisel the wood out around 
the mortise to a depth equal to the 
thickness of the faceplate. Insert the 
lock and fasten it with screws as shown 
in Fig. 4. 

Many mechanics make difficult work 
of setting the keeper, yet it is the 
easiest part of lock fitting. When the 
lock is in place, insert the key and turn 
out the bolt while the door is open. 
Take some colored chalk and make it 
damp, or any other material that will 
adhere to the metal, and place a little 
on the face of the bolt and end of the 
knob latch, after it is turned out the 
full throw of the knob. Turn them 
both back and carefully close the door. 
Release the knob and turn out the key 
bolt. Turn them back again and open 
the door and you will find markings on 
the rabbet of the door frame as shown 
at F and G, Fig. 5. 



Lay the keeper over the impressions 
on the rabbet and set it so as to have 
the same margin between the impres- 
sions and the holes in the keeper plate 
top and bottom and allow 1/32 in. be- 
tween the upper impression and the 
front side of the hole in the keeper, as 
shown at H, Fig. 6. Hold the plate 
firmly in place and mark all around the 
outside with the point of the knife 
blade. Remove the plate and chisel 
out the wood inside of the knife marks 
to a depth equal to the thickness of the 
keeper plate. This is to make it flush 
with the face of the rabbet. Fasten 
the plate in place with screws taking 
care to turn the screws in at right 
angles with the surface of the work. 
The screw heads will be level with the 
surface of the plate, if this caution is 
observed. 

Cut out the mortises in the wood 
through the holes of the keeper, using 
the narrow chisel. Make them deep 
enough to receive the latch and key 
bolt when they are entirely extended. 
If these simple instructions are carried 
out, each lock will work perfectly and 
the workman need not waste the time 
measuring for the different parts as in 
the usual methods. — Contributed by 
Ed. A. Peacock, Cincinnati, O. 




Welding Stcd without Compounds Making Clearance on a Twist Drill 

One day I had several auger bits to A twist drill that has the clearance 
lengthen and though I was short on worn oflF can be repaired as shown in 
welding compound at that time, I com- the illustration. Lay the drill flat on 
pleted the work in the following man- 
ner: 

I used % and %-in. round iron to 
weld on the augers to make the length 
desired. I scarfed them in the ordinary 
way, then I heated the iron very soft 
and the steel only a little more than 
cherry red and used a little sand as a 
flux. I found that the weld was much 
better when I put the steel on the iron 
and hammered it rather light at first, 
then finishing with harder blows. All 
of the parts were joined perfectly and I 
did not miss one heat. — Contributed 
by Wm. Skoglund> Brooklyn, N. Y. 



Drive Out the Point 

an anvil and strike the cutting edge on 
the place marked A and grind it in the 
usual way. An old drill treated this 
way will work as good as new. — Con- 
tributed by Julius Fast, Milwaukee, 
Wisconsin. 



CWet the surface of glass and the 
diamond or cutter will cut better. 
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Closing a Split Cotter Pin 

A split cotter pin after being opened 
requires a little "persuasion" to^ clos" 
it a g'a i n. 




causes the legs to come together the 
same as a new pin. — Contributed by 
A. H, Burton, Chicago. 



Cutting 9 Gear on a Milling Haddne 
The teeth on a g»ar can be cut with 
accuracy on the milling machine by 
using an index head as shown in the 
sketch. A blank, which has been previ- 
ously turned up to the proper diameter, 
is placed on the centers A and B. The 
machine table is raised so that the 
cutter just touches the face in the 
center on the blank gear. Then move 
the table away from the work, but do 
not lower it. This will leave the cutter 
on a level with the face of the blank 
gear. The depth of the cut is now set 
by the dial on the milling machine 
proper. One revolution of this dial will 
raise the table % in. The depth of the 
cut can be set accurately. 

The gear blank being set for the 
proper depth of cut, the next step to 
take is to make the proper space from 
one tooth to another. This is accom- 



Weight on a Belt Shifter 

The constant jar of a countershaft 
gradually works the shifter handle 
over until it hangs almost perpendic- 
ular, then the belt is half off and half 
6n the driving pulley. The sketch 
shows an attachment for the shifter 
handle that will keep the belt on the 
tight or loose pulley as the occasion 
demands. When the weight is shifted 
to either side of the center, it has a ten- 
dency to keep the belt over in the op- 



Wridlt K«i» Belt In Plao 



posite direction from its position by 
the jar of the machinery. — Contributed 
^^v C. Mike Graham, Oskaloosa, Iowa. 



plished by the index head as shown. 
Take for example, a blank gear that is 
to have 45 teeth. Almost all index 
heads have a plate with a circle con- 
taining 90 holes. The sketch shows an 
index plate with 90 holes in the out- 
side circle. To cut 45 teeth on a blank, 
set the crank so that the index pin will 
enter a hole in the 90-hole circle. 

Assuming that the ratio between the 
center A and the crank is 40:1 which 
means that 40 revolutions of the crank 
revolves center A one turn, then 1/*S 
of 8 revolution of the center A requires 
40/45 of a revolution of the crank. The 
pin therefore must be moved 40/45 
of 90 or 80 holes for each cut. 

Another way which may be a little 
clearer, is to take the number of teeth 
on the worm wheel of the head, wliidi 
is generally 40, for the numerator and 
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the number of teeth to be cut for the 
denominator of th^ fraction. Example : 
Suppose 30 teeth are to be cut in a 
blank gear, then the fraction would be 
40/30 or 1 10/30, which would mean 
that the crank must be set so the index 
pin would enter holes in the 30-hole 
circle. The setting for each cut would 
require one complete revolution of the 
crank and 10 holes more. 

If the index head does not have a 
circle of 30 holes, then the crank must 
be set on the 90-hole circle. In this 
case, the fraction, both numerator and 
denominator, must be multiplied by 3, 
which gives 1 30/90. The crank must 
be turned one complete revolution and 
30 holes more, when using the 90-hole 
circle. 

In using the index head on a milling 
machine, just as good work, and some- 
times better work, can be done than on 
a regular gear cutter. — Contributed by 
Harold E. Murphy, Pawtucket, R. I. 



A Stop for a Drawer 

A simple yet practical method to 
prevent pulling drawers out too far 
and spilling the contents is shown in 
the sketch. Fig. 1. A piece of steel 
about A in. thick, % in. wide and 3 in. 
long is drilled and attached by two 
screws to the back of the drawer (Fig. 
2) so as to project about V^ in. above 
the top edge. The drawer may be re- 
moved to screw on the piece and then 
inserted by slightly tilting the same 
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Stop on Drawer 
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upward, as shown in Fig. 1. The 
drawer is removed for cleaning in the 
same manner.— Contributed by Otto J. 
Kling, Youngstown, O. 

^An internal combustion engine run 
with the water jacket so hot that you 
cannot hold your hand on it uses less 
^uel than it would if the jacket were 
kept cold. 



Preventing a Saw from Sliding on 
Sloped Surfaces 

A *^aw laid on the sloping surface of 
a roof or on a scaffold is apt to slip and 
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The Saw Cannot Slip 

fall if slightly jarred. The sketch 
shows the construction of a small de- 
vice I made to fit over the back of a 
saw handle to hold the saw wherever it 
is placed. It consists of a piece of sheet 
metal cut as shown in Fig. 1 and 
shaped as in Fig. 2. When slipped over 
the handle a point projects on each 
side as in Fig. 3. A saw cannot slip 
with this device attached. — Contributed 
by C. C Brabant, Alpena, Mich. 



Repairing Umbrellas 

Umbrellas may be repaired with no 
other tools than a pair of pliers, a 
knife and a needle. No supplies are 
needed except some thread and a piece 
of small wire. The operation is too 
simple to require a description and 
about the only thing to look out for is 
to see that a whole rib is put into the 
place where a broken one was removed. 
The writer was surprised to find it so 
easy to make a repair, and, having be- 
gun at this work, it was found that 
there were enough broken umbrellas 
in the house to supply each member 
of the family with two good ones after 
they were mended. If a cover is 
needed, it may be that one can be taken 
from an umbrella that is used to sup- 
ply the ribs for the others. — Contrib- 
uted by Frank W. Blake, North 
Adams, Mass. 
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Electric Connection for a Door Latch 

A door latch equipped with an elec- 
tric connection for "switching on" a 
light is 
shown in the 
sketch here- 
with. T h e 
connection is 
for use on 
toilet and 
b a t h r o om 
doors. When 
closing the 
door after 
entering the 
room the latch turns on the light. The 
socket part is fitted with two contact 
springs, A, which are the terminals of 
an electric-light circuit. A small block 
of wood or insulating material is 
fastened to the spring as shown, to pre- 
vent a shock when turning the handle. 
The two ends should be well insulated 
where they enter the lock. The light 
burns only when the door is secured by 
the latch. — Contributed by F. G. Chris- 
tensen, Santa Rosa, Cal. 



Balance for Measuring Liquids 
Automatically 

When any liquid is poured into an 
opaque container, it is difficult to de- 
termine the depth of the material un- 
til it overflows the mouth. To save 
time and avoid waste, a simple bal- 
ance will give warning by tilting 
when the vessel is almost full. 

Such a balance can be made of a 
piece of board, 1 or 'i ft. long, with a 
triangular strip <if hardwimd fastened 
with nails across the under side. Place 
the can or other vessel on one end 
and a weight on the other and adjust 
the balance l)y moving cither fulcrum 
or weight until the full can just tips 
it. A strip of wood should be nailed 
across the end of the hoard to set the 
can against so that it will always be 
placed the same distance from the ful- 
crum. .\fter adjusting, fasten the 
weight securely. 

This simple apparatus is especially 
convenient for use in filling gasoline 



torches, stove reservoirs, etc. Those 
having occasion to do this know how 
slowly the gasoline passes through the 
strainer unless the funnel is kept well 
filled, and how carefully the liquid 
must be poured toward the last, else 
there is waste. It is particularly ap- 
plicable to this use because gasoline 
is generally handled by artificial light, 
and a fair amount of daylight by 
which to watch the process of filling 
is not always available. 

Cutting Steam-Gauge Glasses 

When cutting a circular piece of 
glass for a steam gauge, many me- 
c h a n i cs 
spoil piece 




essary parts without danger of break- 
ing the circular portion.— Contributed 
by F. W. Bentley, Jr., Huron, S. Dak. 

A Vacuum Sticker 

A handy vacuum sticker can be 
easily made from a round, red rubber 
taken from 
the porce- 
lain stopper 
of a bever- 
age bottle, 
a sc r ew 
and a short 
piece of 
brass wire. 

The screw must be of the right size to 
tightly fit the hole in the rubber. After 
the screw is pushed through the hole. 
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the wire is wound on the threads as 
shown in the sketch. The upper part 
may be used to hold cards by pushing 
the edge of the card between the two 
wire loops. The hook may be used to 
hold light articles. The sticker is to be 
used on any non-porous and smooth 
surface and is applied by first putting 
some water or glycerine on the rubber, 
then pressing it against the surface so 
that the air is expelled. This sticker 
will hold 3 lb. — Contributed by Abner 
B. Shaw, N. Dartmouth, Mass. 

Blacksmith's Parallel Tongs 

The ordinary blacksmith's tongs are 
not constructed so they will grip 
pieces of various thicknesses and hold 



dovetail. Place them together, as 
shown in Fig. Z, and heat the joint to 
a bright red, being careful not to burn 



the metal. Cover the parts with borax, 
and just as soon as it flows, apply 
spelter. Leave it in the fire until the 
metal shows a dull red, then remove 
and allow it to cool. Clean and polish 
the rod to make it move freely in the 
guide. Cut to the right length, and 
the stem will serve as well as a new 
one.— Contributed by J. N. Bagley, 
Webber, Kansas. 



them solidly. The jaws are set so 
ihat when opened they will be parallel 
only at a certain point of separation, 
thus making it necessary to have a 
number of tongs about the anvil. The 
illustration shows a way to make par- 
allel jaws on tongs for holding pieces 
of various thicknesses. When holding 
with these-tongs, the material held will 
not turn sideways or slip away from 
the grip of the jaws. — Contributed by 
Geo. Ncwfeld, Philadelphia, Pa. 

Repairing a Broken Valve Stem 

It is often necessary, because a new 
valve cannot be obtained immediately, 
to make a repair on a broken valve 
stem. The following is a method 
of repair that will make the old stem 
as good as a new one. The first 
operation is to dovetail the end of the 
ttoketi stem, as shown tn Fig. 1. Take 
3 piece of round rod the same size as 
w stem and cut the end to fit in the 



Setting a Lathe Tool 
Much time may be saved in setting 
the cutting tool in a lathe, by using 
the simple little device shown in the 
accompanying illustration. It is made 
of sheet metal and the holes are drilled 
in the ends for convenience in hanging 
it up. The vertical distance between 
the extreme top and bottom edges is 
equal to that between the flat surface 
of the lathe carriage and the point of 
either of the lathe centers. In use, the 
device is placed as shown and the lathe 

--.S-  
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tool is adjusted until its top edge cor- 
responds with that of the device. — Con- 
tributed by Joe V. Romig, Allentown, 
Pennsylvania. 
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Ladder Fastener 

Ladders that are used in a loft, hay 
mow or similar places where they 
must be set 
at such a 
slant that 
slipping i 3 
liable to oc- 
cur, should 
be provided 
with some 
kind pi a 
fastener o r 
grip. Such a 
fastener i s 
shown in the 
accompanying sketch. It is made of a 
piece of ^ by %-in. iron, bent as 
shown and attached with two ^4 by 
lM;-in. wood screws. One of these 
fastened on the upper end of each sup- 
port insures the ladder against slip- 
ping. 

If the lower ends are sharpened a 
little, they will dig into the floor where 
there is no recess just back of the 
beam. — Contributed by Donald A. 
Ilampson, Middletown, N. Y. 



Plowshare Tongs 

When holding a plowshare for 
sharpening, some kind of tongs that 
will stick and at the same time be 
light and short so that one will have 
the weight of the share close to the 
hand are necessary. To get a good 
•grip with ordinary tongs they must 
have long handles and then the smith 
must take hold out near the end. This 
places the weight of the share so far 
from the hand that it is difficult to 
manage, and then the share will slip 



The sketch shows the construction 
of special plowshare tongs. The 
entire length from tip to tip is 12 in. 
The distance between the fulcrum and 
the load is reduced to the least possible. 
Each jaw has three raised points, the 
face of the lower shown in the sketch 
at A and the upper at B. These points 
working on the same principle as a 
stool having three legs, all points will 
touch the surface with equal weight or 
pressure. It will be seen that the 
points are reversed on each jaw; where 
there is one point on the lower jaw, 
there are two on the upper, and vice 
versa. This fulcrum applies great 
leverage in a short radius and the points 
give great gripping power. 

The tongs shown first in the sketch 
are for a certain thickness of metal and 
the last shown are adjustable for 
various purposes. 

Holding Food for Stock 

Fodder, such as cornstalks that are 
not shredded^is frequently tossed out 
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and turn where it is not wanted, says a 
correspondent of the Blacksmith and 
Wheelwright. 




of the manger and wasted. A device 
for holding this kind of feed against 
the wall in front of the manger is shown 
in the sketch. It is made of 2 by 4 in. 
material, about 3 ft. long, hinged at 
the lower end and damped at the top. 
The stalks are placed behind the 
upright piece and securely clamped. 
Several of these devices placed at intei^ 
vats along the manger will make it 
hard for the stock to pull the foddet 
out and waste it— Contributed br 
Henry Weber, St., Friend. Neb. 
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An Emergency Marking Gauge 

Having lost or misplaced my mark- 
ing gauge I used a monkey wrench in 
its place as 




wrench along the same as a marking 
gauge. The corner on the end jaw 
made the mark. — Contributed by W, D. 
Castle, Gridley, 111. 



Home-Made Window Lock. 

A handy window stop that will per- 
mit either sash to be raised or lowered 
and locked in position can be made with 
two screw eyes, a large nail and an iron 
strap. 

The iron 
strap is bent 
to the shape 
shown in 
the illustra- 
tion an d 
drilled for 
six screws, 
by which it 
t s fastened 
to the top of 
the lower 
sash. Two screw eyes are screwed 
into the frame of the upper sash, one 
in front of the other, with the openings 
horizontal and in line at right angles to 
the glass. 

The nail is inserted under the strap 
and pushed in the screw eyes to lock 
the window. This arrangement allows 
air to be admitted to the room without 
fear of intruders climbing through the 
window. — Contributed by W. A." 
Jaquythe, Richmond, Cal. 



Abrasive for Grinding Valve Seats 

If emery cannot be procured for 
grinding in valve seats, take a piece 
of glass, any glass will do, and reduce 
it to a medium powder by pounding 
with a hammer. Mix the powder with 
a light oil of any kind and it will grHnd 
in a check or air valve quicker and bet- 
ter than the emery used for the same 
purpose. This is a good thing to re- 
member when sent out from a shop 
and emery is not always at hand. 



Handle for Carrying TooU 

Carpenters, electricians, plumbers 
and others who carry tools, will find 




the suggestion given by a correspond- 
ent of Wood-Worker of considerable 
assistance. He suggests to arrange 
the tools in a compact parcel, leaving 
the brace out, and placing two straps, 
one around each end of the bundle. Be- 
fore buckling the straps, place the brace 
on top of the pack, then fasten the 
straps over each end of the brace, and 
you will have a handle which will 
greatly reduce the tedium of carrying 
tools any distance. 



Tempering a Chisel 

Heat the chisel about 1% in. up from 
the cutting edge to a dark cherry red, 
then cool the edge in water and rub it 
with an emery stick or a whetstone. 
Let the heat run down to a dark straw 
color, then cool the edge again and 
brighten as before. Let the heat draw 
to the color of pigeon blue, then cool 
the entire chisel. Chisels tempered this 
way will stand much better than those 
tempered in the ordinary way. 
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Cutting Arcs on a Metal Planer 

Quadrants may be machined to any 

arc of a circle on an ordinary metal 

planer by using the attachment shown 



the burner or in it, if possible, while 
the gas is burning. The salt unites 
with the carbon, leaving the gas burner 
and mantle clear of it, and coated with 
a substance that will not allow carbon 
to deposit on the burner or mantle for 
some time. The application of the 
salt is perfectly harmless and no in- 
jury can result to the fixture. 

A large quantity of salt is not 
needed. The same material can be 
used in cleaning gas stove burners and 
gas irons which collect carbon deposit 
inside while being used. — Contributed 
by Loren Ward, Des Moines, Iowa. 



in the illustration. The device rocks 
on a bolt for an axis. This is set in 
the tee slot on the side of the planer 
bed. The rocking motion is caused by 
a slotted arm that passes through a 
metal block on the floor. This block 
is fitted with a pin to slide in the slot 
of the arm. 

If the arm is slotted at both ends, 
it will provide an adjustment for cut- 
ting various sized quadrants. — Con- 
tributed by Carmi L. King, Concord, 
New Hampshire. 



Cleaning Gas Mantles 
Because of the imperfect combus- 
tion of the carbon in the modern gas 
lighting jet, when a mantle is used, 
the part enclosed usually collects a de- 
posit of carbon which shortens the life 
of the fixture and gives to the mantle 
a smoky appearance. 

The carbon can be removed and the 
mantle cleaned by sodium chloride, 
better known in household circles as 
salt. It may be gently sprinkled on 
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Holding a Door Open 
A clip that will hold a door open and 
work almost automatically is shown in 
Fig. 1. It is made of a piece of strap 
i r o n 1 in. 
wide and 

about 6 in. , 

long. Both 
ends are 
turned up as 
shown and a 
hole drilled 
in the center 
for a screw. 
When set in 
the position 

shown in Fig. 1, the movement of the 
door will cause the clip to turn over 
the end as in Fig. 2. In closing the 
door the clip is turned with the foot. — 
Contributed by J. C, Judkins, W, Med- 
ford, Mass. 



Renewing an Old Bnish 

Anyone who has used a common 
brush for any length of time finds that 
the point end will wear faster than the 
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heel and the brush becomes tapering 
as shown. If one is inclined to econo- 
mize in such matters, it is posaiUe to 
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Repairing a Broken Jaw on a Chuck 

The lower lup on the jaw of a chuck 
used on our 18-in. lathe broke at a 
time when the shop was rushed with 
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work, and a repair was made as shown 
in the sketch. 

The broken jaw (Fig. 1) was placed 
in another chuck and the broken part 
centered. The piece was turned out 
so that a part of a circle remained on 
the lower part of the second lug. A 
hole was drilled in the center and 
tapped (Fig. 2). A piece of metal was 
then turned up round and one end 
threaded to fit in the hole. The round 
piece was plenty large (Fig. 3) to 
square up on a shaper and finish as 
shown in Fig. 4. The repaired part 
proved to be as strong as the other 
jaws and it saved considerable time 
that would be required to receive a 
new one from the factory. — Contrib- 
uted by W. R. Ayers, Pittsburg, Pa. 

Distinguishing Wrought Ircm from 
Steel 

For many purposes wrought iron is 
superior to steel, although large quan- 
tities of soft steel are now used where 
wrought iron was previously em- 
ployed. Wrought iron resists corro- 



sion better than steel, as the slag in the 
fibers acts as a protective coating when 
corrosion sets in. For skimmers and 
stirrers used in brass melting, wrought 
iron lasts much longer than steel and 
should be used for this purpose. The 
Brass World gives a test that will 
serve to indicate the difference be- 
tween wrought iron and steel. The 
sample to be tested is cleansed of 
grease and scale by scouring and is 
then immersed in a solution composed 
as follows: 
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MurUtic'acid Ipart 

The acids are poured into the water 
and allowed to cool. A glass or porce- 
lain vessel is used. The specimen is 
allowed to remain in the solution for 
15 or 30 minutes, when it is removed, 
rinsed in water and dried with a cloth. 
The fibers should now show plainly ; 
but if not, the specimen is returned and 
allowed to remain longer. As iron is 
made up of a series of fibers, with slag 
between, it is a simple matter to dis- 
tinguish it. Soft steel dissolves uni- 
formly and without the fibrous struct- 
ure found in wrought iron. 

Truck for a Refrigerator Drip Pan 
Having been troubled with spilling 
water when drawing the drip pan 
from under the refrigerator, I devised 
the simple pan truck shown in the 
sketch. The wheels are 2*4 in. in diam- 
eter with i/4-in. face. The size of the 
refrigerator will determine the dimen- 
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sions for the truck frame which can be 
made of spruce. The handle is made 
of a strip of tin. — Contributed by J. E. 
Cooley, Hartford, ContL 
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G«ige (or Marking Tapering Octagon 
Poles 

In making a flagpole or a mast, it 
is essential first to taper and square 
the stock and then cut it to an octa- 
gon before rounding. A gauge is 
shown in Fig. 1 for making the lines 
necessary to reduce the wood to an 
octagon. The gauge is made of a piece 
of pine, 1 in. thick, 2 in. . wide, and 
about 4 in. longer than the widest di- 
mension on the end of the pole. Cut 
the wood as shown in Fig. 3, so that it 
will tit neatly over the large end of 
the pole. 

Lay out the octagon on the end of 
the pole and the disUnce AA will be 
the depth of the cut from the comer. 
Drive a nail through the gauge at each 
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inside point. A, and sharpen the ends 
for markers. Start the gauge at the 
large end of the pole and pull it to- 
ward the smaller end, at the same time 
twisting it so that the points BB will 
be close against the wood. The gauge 
in position at the small end of the pole 
is shown in Fig. 3. The points BB 
are shaped so the gauge can be turned 
as it slides toward the small end of 
the pole.— Contributed by F. O. An- 
dersen, San Francisco, Cal. 

Repairing a Broken Locnnotive 
Whed 

The crank part on a locomotive 
drive wheel was cracked in two places, 
as shown in the illustration, and an 
inexpensive repair was made by 
shrinking a l^in, square band of 
metal arotrnd the contour of the 



crank. To keep the band from slip- 
ping off, the metal on the hub was 
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chipped off on an angle toward the 
center. — Contributed by Benjamin H. 
Baird, Kingsland, N. J. 



Plant Protector 

A device for protecting plants from 
wind and rain can be made from stakes 
and a piece of canvas. The stakes 
may be of any desired length and if 
more than two are used, the plant can 
be protected from all sides. Three 



stakes will form a triangle and four a 
square. When not in use, it can be 
rolled up and put away. 
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An InezpensiYe Drilled Well 

By J. G. ALLSHOUSE 



The unhealthful well sunk by old- 
fashioned methods, is practically a 
thinjj of the past in all localities where 
drilling machines are to be found. The 
only safe and successful way of get- 
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Fig. I -Drilling TooU 

tin^^ a supply nf well water is bv cas- 
injT to the rock, thus cutluijj off the 
inrpurc surface water, and drillm- into 
the rock until an artesian stratum is 
struck which furnishes water made 
nurc bv filtcrinjr throupjh the rocks and 
sands of the earth. Where it is not 
m,ssiblc to drill a well because of the 
expense or the lack of suitable ma- 
chines, the dweller in the rural districts 
or suburbs, who has average mechan- 
iral ability, can accomplish the pur- 
i,ose by his own work and the use of 
(•asily cr,nstructcd tools at an insig- 
nificant cost. 



In Fig. 1 is shown some tools the 
writer used successfully to drill a well 
34 ft. in depth. Any blacksmith can 
make them. To a bar of iron about 1 
in. in diameter and 5 ft long wdd 
enough steel to form a bit. 'Diis bit 
<A) should be fashioned as nearly as 
possible like the regular bits used on 
heavy drilling tools. The face of the 
bit. or the gauge, can be about 2\^ in. 
for starting the well, then reduced in 
gauge after the well is cased. A sand 
pump or bailer shown at B is neces- 
sary. It is made of a piece of iVir-in. 
tin pipe about 3 ft. long with a heavy 
wire bent in the form of a bail and 
fastened in one end. A dart valve is 
placed in the other end. It is 
made by driving a wooden ring or 
core into the pipe so it will act as a 
valve seat for a piece of leather, 
through which a large nail or spike 
about 3 in. long has been driven. The 
valve seat is held in place by several 
small nails or tacks driven through the 
tin. In case the tin pipe cannot be 
procured, 1-in. iron pipe may be used. 
Manila rope, U to % in., is heavy 
enough to use with the bailer. For 
the drilling tools use %-in. or ^^-in 
ri.>pe. 

The ti:>ol shown in C is to be used 

when drilling a deep well. Two pieces 

of 1^4-in. pipe, one 5 ft. and the other 

lU ft. long, are required to make this 

tool. Make from suitable material a 

pair of jars, which loop together like 

links in a chain with a play or stroke 

of about IS in. These links each have 

a shank 1 ft. long, welded into each 

piece of the pipes mentioned. The one 

link is left open until they are welded 

to the pipes and then the link is closed 

by welding. The links must be made 

small enough to work freely inside of 

a 2-in. pipe. Make a steel bit like the 

one for the tool first described with a 

shank 1 ft. long, which is welded into 

the remaining end of the 10-ft. piece of 

pipe. Drill several small holes in the 

end of the 5-ft. piece of pipe to attach 
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the rope. Take a piece of 1-in. rope 
as long as will be required and fasten 
one end in the pipe 
with rivets. After 
riveting, drive some 
soft-wood wedges 
round between the rope 
and metal of the pipe. 

The rig or derrick is 
made as shown in Fig. 
2. It is about 15 ft. 
high, simply con- 
structed of poles or 
scantling with pulleys, 
and any suitable wind- 
lass. A ratchet device 
can be attached to the 
windlass to regulate the 
rope, and a brake to 
save time when lower- 
ing tools in the well. 
The illustration shows 
the manner of drilling. 
A jerk line tied to the 
main rope is used to 
raise the tools and let 
them drop. The main 
rope is kept taut to get all the drop 
possible, and as the drill cuts deeper, 
it is let out gradually. If too much 
rope is let out at a time, it will be 
impossible to keep the hole round 
and smooth. Allow the tools to drop 
without aid in turning and they 
will make a nice round hole in rock. 
When drilling keep 2 or 3 ft. of 
water in the hole and after sinking 



if it becomes wedged in the hole. A 
few upward strokes of the jars after 
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from a few inches to 1 ft., as the case 
may be, pull the tool out and use the 
bailer to remove the sediment from 
the bottom of the well. The sediment 
mixes with the water and enters the 
bailer through the dart valve. The 
jars enable the driller to loosen a tool 



Fig. a— Tlw Derrick 

loosening the ropes will be sufficient 
to remove a wedged drill. It is best 
to start a hole with a 2Vj-in. bit and 
after it is down below the soft clay, 
which is liable to cave in, drive a joint 
of 3-in. casing. Continue drilling in- 
side of the pipe until the hole is below 
the strata of surface water and impure 
drainage and case the well with 2-in. 
pipe. Reduce the size of the bit to 
1% in. and continue 
drilling inside of this 
casing until pure water 
is found. Drill deep 
^ enough below the point 
~ where this water is 
found to insure a basin 
to hold water enough 
for immediate demands, 
if the flow does not 
come fast enough. 
When drilling a deep well, use a 
spring pole as shown in Fig. 3 in con- 
nection with the derrick. This pole 
should be from 20 to 25 ft. long with a 
block placed under it, 8 ft. from the 
end fastened to the ground and in such 
a manner as to raise the end of the pole 
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over and about 4 ft. up from the hole. 
The rope holding the tool in the well 
is fastened to the pole with clamps 
which are arranged to turn on a swivel 
or by a link large enough to receive a 
loop of the rope. There should be a 
handle above the clamps or the link 
for use in turning the swivel. The 
first 15 ft. will be the hardest to drill 
with this rig and tools. If the for- 
mation is clay, a 2%-in. well auger may 
be used to drill the first 15 ft., but if it 
is gravel or the like, the tools must be 
spudded in the same as with the der- 
rick, until the hole is deep enough to 
use the spring pole. 

The bits used with either of these 
methods determine to a great extent 
the ease and speed of drilling. For 
soft material they may be made rather 
sharp and shaped as in C, Fig. 1, but 



for rock, the bit needs to be fashioned 
more like the ones used on heavy 
water-well, oil or gas-well machinery, 
that is, a rather short bevel for the 
cutting edge — in fact almost blunt. As 
it wears out of gauge, even if not too 
dull to drill well, it must be dressed 
frequently to preserve the gauge. It 
is almost impossible to give instruc- 
tions as to the proper shape of a bit 
This must be learned by experience of 
the driller. If possible, examine a 
large bit used on the regular drilling 
machines and note the shape. The 
speed of drilling by hand is greater than 
would be expected after a slight ex- 
perience in drilling at the top of the 
hole. With the tool as shown in C, 
Fig. 1, operated with the spring pole, 
30 or 40 ft. can be drilled in clay or 10 
to 15 ft. in rock, in a day. 



Pipe Tool Attachments for Monkey Wrenches 



Two useful attachments that can be 
easily fitted to the ordinary types of 
monkey wrench to make them suitable 
for working on pipe are described by 
the Motor Magazine of Canada. The 





Pipe^uttinc and Wr«nch Attachment 

one outlined in Fig. 1 is a simple pipe 
cutter comprising a jaw member having 
a recess to receive the jaw of the 
wrench, this being provided with par- 
allel arms adapted to straddle the shank 
of the wrench. A cutting wheel or 
roller is mounted in a block sliding in 



and guided by a suitable yoke piece. 
This can be moved as desired by turn- 
ing the crank on the feeding screw. 
Simple clamp screws make it possible 
to easily and quickly attach it securely 
to the wrench. The pipe is placed be- 
tween the movable jaw of the wrench 
and the cutter, and is backed by the 
shank of the tool. The device is used 
in the same manner as a pipe cutter, the 
wrench being revolved around the pipe 
and the pressure on the cutter block 
being increased gradually to cut deeper 
into the pipe each revolution. 

The device shown in Fig. 2 is a 
simple member having a series of ser- 
rations or teeth to permit it to grip a 
round surface. This is made of hard- 
ened steel and has a simple clip mem- 
ber by which it may be easily attached 
to the fixed jaw of the wrench. The 
U-shaped plate is adapted to closely 
engage the top and sides of the wrench 
jaw. The serrated plate is pivoted to 
the plate to lie beneath the face of the 
fixed member. A locking member, 
composed of a pin having a grooved end 
and retention spring, is passed through 
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Portable Lamp for the Garas^ 

In garages and repair shops, exten- 
sion cords for electric lamps are prac- 
tically indis- 
p e n s a b 1 e, 
and strange 
though it 
may seem, 
there are 
few, if any 
shops, that 
have practi- 
cal supports 
for these 
portable 
lamps, says 
Motor Age. 
The illustra- 
tion shows a 
home - made 
portable 
lamp of gas 
pipe and fit- 
tings. The 
base A is a 2-in. pipe flange, 8 or 10 in. 
in diameter. A reducer is used in the 
2-in. hole to make the size % in. A 
%-in, nipple and a plain coupling is 
turned into the base and fastened to a 
piece of flexible conduit, C, which con- 
nects the base with the electric lamp D. 
All the fittings included in the make- 
up of this lamp are standard and may 
be assembled without the use of tools. 
This lamp can be placed anywhere 
about or under the automobile. The 
lamp may be raised, lowered, or 
twisted into almost any desired posi- 
tion by means of the flexible conduit, 
which is stiff enough to hold it in the 
position set. 



A Flaring Pattern Rule 

Draw the lines AB and AC with an 
ordinary square and mark a point B 
from A on the line equal to the 
large diameter of the finished object. 
The slant height is from A to F. Draw 
a line parallel to AB on the slant 
height, or FG. The small diameter 
of the finished object is marked on 
the line at G from F. A line drawn 



intersecting B and G and extending to 
D, establishes a center from which an 
arc of a circle is drawn with a radius 
from A to D. 

The arc is shown from H to H with 
the center K. The small arc having a 
radius from D to F is shown from J to 
J. The length of the arc is determined 
by spacing the line AB into seven 
equal parts and using the dividers set 
for one space to step off the arc HH S2 
times for one piece, 11 times for two 
pieces, 7 1/3 times for three pieces and 
514 times for four pieces. The pattern 
is then given stifiicient edge, as shown 
by the dotted line, for seams or other 




Larbtc Out the Pattn 



purposes. — Contributed by S. C. Ship- 
man, Steubenville, Ohio. 



Bakery and Milk Check Holder 

The accompanying illustration shows 
how common paper clips can be used 
to hold milk and bread checks. The 
paper clip. Fig. 1, is fastened with two 




HMbod of Urias a Pwv Oto 

small nails or brads to the edge of the 
shelf, as shown in Fig. 2. — Contributed 
by Victor Labadie, Dallas, Texas. 
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An Inexpensive Flower Pot 

An artistic flower pot can be made 
from an old paint keg— one made of 
oak preferred. Saw off one of the ends, 
leaving two-thirds of the keg, remove 
the hoop and scrape the paint or var- 
nish from the wood. Sand the hoops 
and paint them with bronze and stain 
the wood a dark color, allowing the 
grain to show ; then replace the hoops 
and drive them tightly in place. Fasten 
them to the keg by boring holes 
through both hoop and stave and driv- 
ing pins in the holes. Bore several 
holes in the bottom of the keg for 
drainage. Attach drop handles on op- 
posite sides of the keg. 



Outlet 



Heating a Funnel for Thick Oil 

It is difficult to empty a keg of oil 
into the engine-room tank or can in 
cold weather, as the oil will not run 

through the 
funnel fast 
enough to 
take the flow 
from the 
bunghole. 
The remedy 
is a simple 
one and can 
be adapted 
to any sized 
funnel. If a 
coil of small copper pipe is wound 
spirally round the mouth of the fun- 
nel and a small amount of steam ap- 
plied to the pipe, the oil will flow 
steadily. The heavy oils that need 
warming up do not generate explosive 
gases, so the method is quite safe. — 
Contributed by Hy. W. Hankin, Troy, 
New York. 




Setting a Diamond for Dressing Emery 

Wheels 

The holder is made of a piece of 
machine steel with the end prepared 
in a lathe^ as shown in Fig. 1. The 
hole in the centir must be large enough 



to easily take the base or largest part 
of the diamond and about V« in. deeper 
than the depth wanted when finished. 





V 
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Setting Diamond in a Steel Rod 

Make a groove around the hole, as 
shown at A, so that the metal between 
will be very thin. 

Place enough clean iron filings and 
flux in the hole to keep the diamond 
at the proper height. The filings are 
important to make a perfect seat for the 
base of the diamond. Select the larg- 
est part of the diamond and set it 
firmly on the filings and close the thin 
metal in snugly all around with a small 
punch. Provide a small hole at B, Fig. 
2, to admit spelter to the filings. Fill 
the groove heaping full of spelter and 
flux. Heat slowly and evenly to the 
melting point and then remove the 
holder from the fire and let it cool 
slowly. Finish the end as shown in 
Fig. 3. — Contributed by Rudolph Mil- 
ler, Shippersburg, Pa. 



Soap and Brush Holder for a 
Shaving Mug 

An attachment for a shaving mug 
for holding the soap and brush can 
be made of a piece of sheet metal. The 
illustration plainly shows the construc- 





Holder and Position on Cup 

tion. The piece is cut and shaped to 
slip over the edge of a cup. It can 
be easily attached and removed. 
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Tool for Holding Piston Rings While 
Replacing Piston 

When replacing pistons in cylinders 
of gasoline engines, some device must 
be provided for holding each ring in its 
groove so it will easily enter the bore. 



HoMlDg • King In Plaes 
Copper wire may be used to advantage 
where one or two pistons of the same 
size are to be replaced. In repairing 
engines of various sizes and replacing 
their pistons, the tool shown in the 
sketch can be quickly applied to each 
ring just before it enters the bore. 

The tool is made from a length of 
bicycle chain with a lever attached to 
one end on which a hook is fastened in 
such a manner as to take up the chain 
and close it in on the ring. The sketch 
shows its construction. — Contributed 
by Orlia A. Young, Loudonville, Ohio. 

Small Spanner Wrench and a Nut- 
Threading Tool 
In motor car repairing, one is often 
forced to drive a particularly stubborn 
bolt or bearing pin, having a threaded 
end, out of place because it has become 
firmly fixed by rust. The thread is 
bruised to some extent, even if care is 
taken in driving the bolt out, by some 



nut to run on the damaged thread, says 
the Motor Magazine of Canada. 

A simple screw thread corrector may 
be made of a steel nut of the right size 
to fit the thread. This is softened, and 
a V-shaped slot cut on the inside, run- 
ning across the threads and a little 
deeper than the bottom, as shown at 
A in the sketch. This must be cut very 
carefully with a fine three-cornered file, 
so that no burrs adhere to the edges. 
The nut is then tempered to a light 
straw color, and when cooled it is ready 
for use. Screw this nut on and off the 
threads several times and they will be 
toned up and straightened, and the 
original nut can be replaced without 
difficulty. A set of these handy tools 
can be made from a number of stand- 
ard sized nuts commonly used and they 
will do the work as well as the more 
expensive stocks and dies. 

In removing inaccessibly placed nuts 
and bolts it is often necessary to screw 
these out by driving a chisel or punch 
held against the corners of the facets, 
which damages them and makes it 
difficult to apply a wrench to the nut or 
bolt head with success when this is 
necessary. The small spanner shown 
in B is intended to be placed over the 
nut or bolt head and the projection 
struck with a hammer directly, or 
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projecting piece of metal in the bearing turned by a chisel struck with a ham- 
in which it sits. mer, as shown by C. These can be 
When the bolt 19 replaced, it is often made in different sizes to fit standard 
'itflictilt or even impossible to get the nuts and bolt heads. 
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A Truss for Aeroplane Construction 

A truss for strengthening the weak 
places in aeroplane construction is 
shown in the sketch. It is made of a 
T^-in. bolt having the head cut off and 
a hole drilled through for a No. 18- 
gauge wire. The body is made of ash 
with a hole bored into the top end 
the length of the bolt and the side cut 
out to form a slot. The other end may 
be formed to suit the frame where it 





AeropUm* Truss Frsmt 

is to be placed. A brass ferrule is 
placed under the nut of the bolt and 
over the end of the slotted part. The 
tightening of the truss is plainly shown. 
— Contributed by F. W. Stromer, Gig 
Harbor, Wash. 



An Emergency Snap 

A snap can be made from an ordi- 
nary split cotter pin for temporary 
use. To make the snap, spread the 
parts, cut off one end and bend the 




Sosp Made of a Cotter Pin 

other as • shown in the sketch. — Con- 
tributed by Lester L. Kell, St, Louis, 
Missouri. 



Adjustable Curtain Stretcher 

There is hardly a household in which 
a curtain stretcher does not, at some 
period of the year, play an important 
part, says the American Carpenter and 
Builder. A prominent woodworking 
concern makes what is known as the 



adjustable pin stretcher, the brass 
nickel-plated pins which hold the cur- 
tain being set in adjustable sliding 




AcUustable Hooks 

blocks. The sketch shows how the 
groove is cut for the sliding blocks to 
adjust themselves to any position end- 
ways. 



Locking a Wood Screw 

Many times advertisements or 
framed notices fastened with screws 
on the outside walls are stolen for 
their wood 
frames. By 
using the or- 
dinary wood 
screws with 

the heads filed on two sides, against 
which the screwdriver blade bears 
when unscrewing, it makes the screw 
easy to turn in but impossible to turn 
out. — Contributed by Percy d*Romtra, 
Cape May Point, N. J. 




A Simple Pipe Wrench 

The illustration shows a very serv- 
iceable wrench which may be made in 
a short time. The wrench is. in every 
way, as efficient as the best factory 
product. It is forged from steel and 
the teeth filed in the jaws before tem- 
pering. This wrench may be made 
in all sizes and will be found very 




Home-Made Pii>e Wrench 



handy for any branch of the mechan- 
ical trades. — Contributed by A. J. Mc- 
Kelvie, Ladysmith, B. C. 
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Boring Oval Holes The mill turns out a large amount of 

Lay out and cut to shape a form or quarter-sawed material, and saws are 

guide. A, Fig. 1, of machine steel, as changed three times a day. The forced 

required, and fasten it to the work to **'<=am of water from an injector is 

better than cold water, and the saws 

r are saved at a trifling expense. 

Eccentric Clamp for Wood Lathe Rest 
A quick acting eccentric clamp for a 
rest on a wood lathe can be made of 
parts as shown in Fig. 1. The eccentric 
lever A takes the place of the regular 
hand wheel on the bolt. The lever 
turns in a half circle bearing, cut in the 
cross block B." The piece C is fastened 
on top of the block B to keep it straight 
across the bed of the lathe. Both 
pieces have a slot cut in them for the 
lateral movement of the bolt. The 
lever A is fastened to the end of the 
bolt, a little off center, with a pin. A 
spring, D, is placed above the clamp to 
release it from the bed when adjusting 
be bored or turned. The boring bar *f>* rest, 
(Fig. 2) has the usual cutter, B, fast- 
ened with the setscrew D. A collar, 
H, is made a sliding fit for the bar. 
Drill the guide and work for cap 
screws and place parallels, FFF, Fig. 
3, between the guide, work M, and 
faceplate P, for clearance. The boring 
bar collar H ts held against the guide 
plate by attaching a weight to a chain, 
K, which is fastened to the tool-post 
feed after removing the screw. 

The guide plates can be made in 
various shapes for making cams, cylin- 
der, jig. and experimental work. — Con- 
tributed by J. R. Roberts, Everett, 
Moii^achusetts. 



Preparing Logs for Sawing 

All the logs for a hardwood mill 
were shipped by rail and a large 
amount of mud and gravel was found 
sticking to the surfaces, A derrick 
was used to load the logs on a car in 
the yard and at the foot of the incline 
the car was stopped for a short time, 
and a stream of hot water from an in- 
jector cleaned ofF nearly all the mud, 
and softened what it did not remove. 




Oamplni  ^Vood Lath* RMt 



The lever may be tightened and re- 
leased with the foot, thus leaving both 
hands free to move the rest. — Contrib- 
uted by C. M. Graham, Oskaloosa, 
Iowa. 

GA kitchen-sink putty is made of lith- 
arge, SO oz. ; dry slaked lime, pow- 
dered, 1 oz., and linseed oil. 
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iMg m a I4pe to Hdd a Locknut 

Sometimes a lubricator or steam 

gauge has, of necessity, exceedingly 

long connecting 

pipes of copper for 

pressure or oil feed, 

and a great deal of 

annoyance is caused 

by the connecting 

*^Sr' nuts slipping down 

. ^f on the pipe to a turn 

M. or other fittings. 

{"^f Where they are lo- 

TTT cated over a hot 

I ^fWi boiler or leading 

-A IB through a maze of 

\W other hot pipes, it is 

"■^ dangerous to reach 

for the nut and slip 

it back to place. A good way to keep 

the nuts up near their place is to braze 

a small brass lug to the copper pipe, 

a little below the joint. It will save 

a great many burned wrists and, if 

placed on the back side of the pipe, it 

will never be seen. The nut cannot 

slip past the lug. 



Shear-Holder for Paperhangers 

An ordinary wire opener such as is 
used for openingr bottles having a 
crown top makes a good shear-holder 
for paperhangers. The 
opener is sewed to the 
outside of the overalls as 
shown in the sketch. The 
angle with the opening is 
suitable for the shears or a 
painter's d u s t e r. — Con- 
tributed by Haael Dun- 
can, Denver, Colo. 

GThe ornamental raised 
le^e around the keyhole 
of a lock often keeps the latch key 
from readily entering. Unless the key 
happens to be put directly in the hole, 
the ledge will prevent it from slipping 
in. The ledge can be removed in a few 
minutes by cutting it ofif with a sharp 
cold chisel. 




Extension Spout for an Oil Can 

The straight spout 
oil can is not long 
right to oil 
bearings lo- 
cated in com- 
plicated ma- 
chinery. The 
straight 
spout can be 
extended and 
a bend made 
in it by at- 
ta c h i n g a 
piece of wire 
of the de- 
sired length and shape, then drawing 
a piece of small rubber tubing over it. 
— Contributed by Harry S. Moody, 
Newburyport, Mass. 



Bottle Cleaner 

The usual method of cleaning the 
inside of a bottle is to put into it some 
nails or sand, partly fill with water, 
and shake well. 
While this will 
clean the bottle, 
there is a possibil- 
ity of leaving a 
nail or some sand 
within. This trou- 
ble may be over- 
come and the bot- 
tle thoroughly 
cleansed by using 
a chain cleaner at- 
tached to the cork 
of the bottle as 
shown. 

The cleaner can be made of an old 
key chain attached to the cork with a 
small brass screweye. The chain 
should have a few knots of cord tied 
at intervals in the links. Pour some 
warm water in the bottle, place the 
chain and cork in and shake well. 
This is especially useful for cleaning 
tea, nursing and all kinds of small 
medicine bottles. — Contributed by 
David Major, Providence, R; I. 
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Preventing the Lower End of a Ladder 

frcHn Slipping 

The lower end of a ladder may be 

kept from slipping by using a device 

made from heavy sheet metal, as 



and as long as the lap to be made and 
place it on end on a smooth surface 
for a mold. Hold the taper arbor in 
the center with the small end down 
and fill the space with melted babbitt. 
When cold, remove the tube from the 
babbitt and turn it to the right size. 
Remove the babbitt from the arbor and 
split it opposite the keyway. 

If there is a great deal of lapping of 
one size, it is best to use copper instead 
of the babbitt. When using copper, 
there is no need of a keyway as this 
metal will grip the taper. The tool 
can be used in a drill press or a lathe. 
As the lap wears, it is driven up on the 
taper arbor to increase the size. — Con- 
tributed by V. E. Swanson, Chicaga 



shown in the sketch. The attachments 
are made to fit the wood loosely, and 
the edge intended for the lower part 
is notched like a saw. A hole is drilled 
through the metal and a corresponding 
hole is bored in the wood for a draw- 
pin or bolt. This makes them fit the 
base, no matter at what angle the lad- 
der slants, and also provides a way to 
quickly remove them. — Contributed 
by W. A. Jaquythe, Richmond, Cal. 

A Lapping Tool 

An adjustable tool used for lapping 
out hardened bushings such as wrist 
pin bushings for automobile engines, 
can be made of babbitt metal. The 
babbitt is placed on a taper arbor 
turned from cold rolled steel. A y^- 




Drtmll of Lapplac Tool 



in. keyway is cut and a key inserted 
the full length of the taper. Use a 
piece of tubing larger than the hole 



A Pruning Hook 

The pruning hook shown in the il- 
lustration is for cleaning the dead 
wood from raspberries, currants and 
other small fruit, as the handle per- 



B 



mits it to be drawn towards the 
worker, thus making the task much 
easier. 

It is made from a length of steel 
rod, 3Va ft. long, one end of which is 
bent into a hook and flattened. The 
flattened part is tempered and ground 
to a knife edge. The opposite end is 
bent into a handle as shown, making 
it easier to grasp than the ordinary 
straight handle. 

Fitting Glass in Picture Fmnei 

When cutting glass for picture 
frames do not fit it to the rabbet 
tightly, says the Master Painter. Al- 
lowance should be made for expansion 
and contraction. For the same reason, 
springs should not be forced hard on 
the packing at the back of the kUss. 
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Repairing a Cracked Spoke in a Wheel 

A cracked spoke may be permanently 
repaired by drilling a hole through the 
crack and putting in a rivet. The rivet 
heads prevent side play in one direc- 





Repaired Spoke 



tion and the shank prevents motion in 
a direction at right angles to this. — 
Contributed by Will Parker, Olaf, 
Iowa. 



An Improved Thread-Cutting Tool 

A common thread-cutting tool is not 
free cutting as it has no top rake. The 
strain being so great on such a tool, it 
is hard to keep it sharp and in good 
condition. 

If a lathe has a compound rest, the 
tool shown in Fig. 1 may be used for 
cutting V-threads. The compound rest 
is set at 60 deg. with the axis of the 
work as in Fig. 2 and the tool is set 
with the thread gauge in the usual 
manner. This tool is given a top rake 




Tool In Position 



and cuts a clean clip from the edge, 
the feed being set to the work by the 
compound slide. — Contributed by E. R. 
George, Baltimore, Md. 



OThe lead screws of a lathe should 
be adjusted from time to time. 



How to Make Tweeters 

Every workman in a factory, garage 
or home workshop should be provided 
with at least one pair of ^'sliver pul- 
lers" or tweezers. A sliver in the hand 
is a very painful thing, especially if 
it is run under a nail, and should be 
removed as soon as possible. If yon 
do not care to buy the tweezers, but 
have a little spare time, you can make 
them from a broken hacksaw blade, 
the teeth of which have been ground 
off. Heat the blade in a fire and bend 
it to the shape shown in Fig. 1. Do 
not try to make the bend after one 
heating, as the metal is so thin that it 
cools before the bend can be com- 
pleted. The sides can be ground out 
in curves and the surface highly pol- 
ished. After polishing, lay the twee- 
zers on a heated stove and allow the 
metal to take on a blue finish. 

The tweezers shown in Fig. 2 are 
made with flattened instead of sharp 
points. The latter are made of the per- 
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Twecscrs Made of Broken Hacksaw Blades 

forated ends of the saw blades and 
riveted together. — Contributed by 
Donald A. Hampson, Middletown, 
New York. 



How to Use an Expansive 

I was boring a 1^-in. hole with an 
expansive bit in a dry, hard maple 
timber, and it took a good deal of 
muscle to keep the bit turning, says 
a correspondent of the Wood-Worker. 
A carpenter passed and advised me to 
turn the cutter of the bit in the same 
direction as the handle of the brace, 
and stand with the grain or length of 
the stick. The result was it lightened 
the strain of the cutting a good deal 
and taught me something new. The 
hardest part of the cut, across the 
grain, is made while yon have the 
greatest leverage on the brace. ^oX^ 
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the iketch- 
The biccka 
can be car- 
ried in the 
tool b o X. 

They should be shaped for the tires, 
about 'J in. wide and 9 in. long, with a 
curve cut in the one used on top. The 
inner tube with the patch in place is 
put between the blocks and one of the 
inflated wheels on the car rolled on to 
it. — Contributed by Edwin Marshall, 
(Jak Park, 111. 
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Iceless Refrigerator 

A good cooling box or refrigerator 
suitable for camp use can be made as 
follows: The inside measurements of 
the base are 18 by 48 in. The posts 
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are of 2 by 4-in, material 15 in. long, 
and 1 by 0-in, stuff is used for the 
frame. Let the frame extend above 
the top of the posts V/^ in., to allow the 
drip pan to set on top of the posts. 
The drip pan is made of galvanized 
iron, IS by 42 in., with a turned-up 
edge, iMi in. high. The pan is made 
sloping toward the center, where a 
drain pipe is soldered to the metal. 

The outside dimensions of the top 
part at the base are l-") by .'W in., and 
at the top. i;! by .■{!> in. The corner 
posts arc 2 by 2 in. and the rails around 
the bottom are 1 by 4 in., and at the 
top. 1 by 10 in. The height of the 
top may be from 48 to (iO in. Brace 
the ends and back in the form of a 
cross between each shelf. The braces 
are made of 1 by 2-in. material. The 
top rails are extended 3 or ti in. above 
the tops of the posts, to provide a 
place to set the water tank. The tank 
is made uf galvanized iron, 5 or 6 in. 



deep, with a round ventilator, 4 in. in 
diameter, soldered in the center. The 
ventilator should be long enough to 
create a good draft. 

The bottom and top rails of the doors 
are of 1 by 4-in., and the side rails, 1 
by 3 -in. material. The number of 
shelves is determined by the height of 
the top. They are made of 1 by 12-in. 
boards, which are held in place with 
long screws turned into the corner 
posts. 

Cover the entire top and all sides, 
including the doors, with burlap, allow- 
ing it to reach to the top of the tank 
on all sides. Keep the shelves away 
from the wet burlap. The cooling 
agent is the water in the tank, which 
keeps the burlap constantly damp by 
the aid of six siphons from 4 to d in. 
in width, made of lamp wick, old blan- 
ket or felt. If they siphon too fast, 
make them narrower. 

Paint all the woodwork. The strip 
of burlap across the 1 by 10-in. rail at 
the top must be raised when the doors 
are opened. An outside case, well 
perforated, can be made to fit over the 
entire box to make it more presenta- 
ble. Fill the tank with water and set 
the top on the base. If the box is 
made right and a good draft obtained, 
the inside temperature will be lowered 
to a surprising degree. The siphons 
must rest over the burlap and extend 
well into the water. — Contributed by 
F. W, Preston, Paterson, N. J. 



Receptacle for Soldering Acid 

A glass insulator used on telephone 
or telegraph wires makes a good re- 
ceptacle for sol- 
dering acid, if 
it is fitted with 
wire legs, as 

shown in the J^^E W 

sketch. When 
the lengths of 
wire are care- 
fully measured and twisted, the legs 
will project at equal distances apart. 
Two legs are first twisted on the wire 
then it is placed in the groove on tlic 
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insulator and the ends twisted to- The hob was placed on a mandrel 

gether to form the remaining leg. — and put in the lathe centers. The post 

Contributed by Claude M. Sessions, was placed in position and locked, and 
Waynesville, III. 



Heuuring Cuts of Cheese 

Not having a regular cheese cutter 
which automatically registers half 
pounds, etc., I devised a plan of meas- 
uring the cheese into parts equal to ^ 
lb. The circumference of the stand- 
ard round cheese was measured with 
a tape measure and found to be 42 in. 
The weight of the cheese was exactly 
21 lb. Each 2 in. on the circumference 
cut to the center, wedge-shaped, repre- 
sented 1 lb. in weight. The circumfer- 
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ence was divided into V^-in. parts and 
marked with a pencil. Costly guess 
work was avoided by this method, — 
Contributed by John Shahan, Attalla, 
Alabama. 



Cutting Wonn Gears on a Lathe 

While working in a small repair 
shop I had occasion to cut several 
worm gears, and not having a milling 
machine, the work was held back until 
a jig could be made for the lathe. I 
turned up a post to fit in the T-slot or 
tool-post holder. The post had a shoul- 
der which extended far enough above 
the T-s!ot to allow a nut to be screwed 
on to act as a locknut. The post ex- 
tended 1^ in. above the lathe centers 
and two collars were turned to fit the 
post, and each was provided with a 
setscrew. The complete post is shown 
in the sketch. 



Whed on Special Port 

a blank gear put on between the col- 
lars. The feed was screwed up so as 
to hold the blank against the hob while 
the setscrews were tightened to hold 
the collars in place. Then the machine 
was started and the gear fed slowly 
against the hob. — Contributed by W. 
R. Ayers, Pittsburg, Pa. 



Home-Made Torch 
A torch that will produce a strong 
light can be made of pipe and pipe fit- 
tings as shown 
in the sketch. 
The top part of 
the body A is a 
reducing coup- 
ling, % by 1^ 
in., screwed on 
to a 1^-in. nip- 
ple, B, 6 in. 
long, which has 
a cap, C. for the 
bottom. The 
wick pipe is 
fitted with a tee, 
D, to which the 
pieces of pipe, 
F and G, are at- 
tached for a 
handle in carry- 
ing, or to hang the torch on a pipe or 
other projection. A certain amount of 
the air entering at E goes through the 
wick and helps to produce a brighter 
light than the ordinary torch will make. 
— Contributed by J. E, Noble, Toronto, 
Canada. 
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Boring Holes in Balls 

A carpenter having a contract to 
build a pavilion for a fair, the plans of 

which called 
for 16 flag 
poles on the 
roof without 
mention- 
ing any or- 
naments for 
their tops, 
put up the 
building and 
started t o 
raise the 
poles. The 
poles with- 
out orna- 
ments ap- 
peared unfin- 
ished and it 
was decided 
to place a 
ball on the 
end of each 
pole. As it 

was impos- 

sible to turn 
up balls on short notice, common cro- 
quet balls were used. These were 
taken from sets purchased at a local 
hardware store. A box was used as 
shown in the illustration to g^ide the 
bit for boring a hole part way in each 
ball. In this case the box was made 
the right size for a croquet ball. The 
ball was held so it could not turn 
while the hole was being bored. — 
Contributed by Edward Hild, Lake 
Forest, 111. 
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Keeping a T-Square from Slipping 

Place two rubber bands on the blade 
of the T-square, one near the head and 
one at the other end, and it will re- 
main in place when the board is at any 
ordinary angle. The wider the bands 
the better. — Contributed by Henry R. 
Bowman, Baltimore, Md. 



CKeep the spoons bright for spoon- 
hook fishing. 



Fiimigatiag Rooms 

Formaldehyde and sulphur dioxide 
are the two agents generally used in 
fumigating after contagious diseases. 
The vapor from formaldehyde is 
caused by heat which is produced by 
igniting the chemical, placed, in an 
old tin pan within the room. The 
same vapor will exterminate moth& 
As it is inconvenient to vaporize a 
closet or a small room I devised a sim- 
ple and effective method whereby a 
closet or room may be fumigated with- 
out a person entering it. 

The apparatus described in the fol- 
lowing can be used in small places. 
The exact amount of formaldehyde to 
be used can be easily determined. 
It requires no experience to adjust the 
flame which is used to produce the va- 
porization. It is not necessary to re- 
move any of the clothing from the 
room, but be sure they are far enough 
apart so that the vapor can easily get 
between them. 

The amount 
of 40-per-cent 
formalde- 
hyde solution to 
be used for each 
1000 cu. ft. of 
air is about 
3 pt. Commer- 
cial formalde- 
hyde contains 
approxi- 
mately this per- 
centage of the 
active constitu- 
ent. 

Take a piece 
of board, 1 by 
5 by 14 in., and 

nail a piece of 5 by 6-in. material to 
the bottom of it, letting the end pro- 
ject beyond the upright piece so that 
when it is tied to the door knob, the 
back will hang straight. Set a small 
alcohol lamp on the 5 by 6-in. piece 
and drive two long nails or spikes 
just above the lamp flame and allow 
enough of the end to protrude to sup- 
port the oil can that is used to hold 
the formaldehyde. 
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Repairing a Broken Connecting Rod 

One of the connecting rods on an 
automobile engine broke, as shown in 
Fig. 1, and I made the repair in the 
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following manner, which has stood the 
test of daily use for a year. The 
broken parts were placed together and 
the distance from A to B accurately 
measured. Both ends of the parts 
were filed off flat and smooth. This 
made a space of % in. (Fig. 3) to be 
filled with a wedge. 

A hole for a rivet was drilled in the 
channel about Vi in. from each end 
and H'i'<- machine steel side plates 
fitted as shown in Fig, 3. Holes were 
drilled in the side plates so that when 
they were riveted in place, the con- 
necting rod was about 3^ in. short. 
The wedge W, Fig. 4, was driven into 
the space between the ends and riveted 
to keep it in place. — Contributed by 
Emil M. Buerger, Cincinnati, O. 



Blueprint Washing Tank 
There are many smalt manufactur- 
ing concerns that have occasion to 
make blueprints in moderate quanti- 
ties, and the best method of handling 
this work is always a problem, espe- 
cially if room is scarce, and initial ex- 
pense a consideration. 



peal to anyone havii^ tittle space to 
spare and but few prints to make. The 
tank is made to hang on the wait in 
any convenient location, suspended by 
two straps as shown, and is made of 
heavy galvanized iron with a ^^-in. 
stiflfening wire rolled around the front 

The water supply enters from above 
through a %-in. globe valve, and the 
stream is distributed over the back 
of the tank by means of a T-shaped 
sprinkler, the construction of which 
is readily seen by inspection of the 
detail view of same. 

When assembling the piping, the 
horizontal pieces and the %-in. T are 
located so that the streams of water 
play against the back of the tank, and 
the flange of the globe valve and the 
flange of the T serve to hold the sprink- 
ler in position in the tank. A short 
drain pipe or a brass union may be sol- 
dered into the lower portion of the 
trough, and the outlet piped to any 
convenient point. 

The width and height of the tank 
will, of course, depend on the size of 
the largest blueprint that it will be 
necessary to wash. To wash the 
prints, the water is first turned on and 
after the back of the tank is wet all 
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over, the print is placed against it 
with the sensitive side of the paper 
A tank designed by a correspondent outward, and so that the upper e^ 
of the American Machinist should ap- of the paper will come above the point 
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where the small streams of water hit 
the back of the tank. The water will 
then flow down over the print, which 
will adhere to the back at once and 
remain there until removed, to be 
hung up and dried. 

A Small Screw Jack 
The tool shown in the illustration 
proved to be quite handy for use in 
riveting a liner on a locomotive cross- 
head. It was 
impossible to 
hold a solid sur- 
face on the 
rivet heads 
while riveting, 
and the little 
jack was placed 
in the inter- 
vening space 
with its bottom 
against the riv- 
et head and 
then screwed 
up tight. The 
work was accomplished without wast- 
ing time. 

The Jack can be easily made on a 
lathe. The base dimensions are 2 in. 
square and 3 in. high. The screw is 
% in. in diameter. — Contributed by 
Harry* J. Ruark, Interbay, Wash. 

Universal Chuck Used as a 
Centering Tool 

Any universal chuck may be used to 
spot round stock for centering by 
simply making a plug with a center to 
fit the hole in the chuck. This plug 
should be made a snug tit and a small 
hole drilled through its center. One 
end of the small hole is made larger 
and a plug with a 60-deg. point turned 
up to fit it. The plug should be as 
long as the chuck is wide so that when 
the chuck is laid on a block the point 
will just project above the face of the 
chuck. 

When a round piece of stock is put 
into the chuck and the. jaws turned up 
snos^y on its ciFcumference, it is 



struck with a babbitt hammer, which 
spots the lower end. This method is 
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many times quicker than using a bell 
center or calipers. 

The large plug is fitted snugly in the 
chuck and the small plug is hardened 
and fitted into the hole of the large 
plug. The small hole is for use in re- 
moving the small plug if the point 
breaks. — Contributed by Andrew 
Smith, New Haven, Conn. 



Placing Coil Springs in Hose 

When putting in a new water-supply 
connection between the engine and the 
tank on a locomotive, it is necessary to 
run a coil of spring wire through the 
hose to keep it from kinking. The 
hose that is furnished for this purpose 
is generally flattened out through ship- 
ment or in packing. An easy way to 
insert the coil is as follows : 

Procure a gas pipe about "% or % in. 
smaller in diameter than the inside di- 
ameter of the coil, and cut a small slot 
in one end of it. Slip the coil over 
the pipe and fasten one end of it to the 
pipe by means of the slot. Place the 
pipe in a vise and twist the coil until 
it is drawn closely on the pipe. The 
hose can then be easily slipped over it, 
and when the coil is released, it will 
spring right back into position and 



the hose and coil can be easily removed 
from the pipe, In using this method 
the coil is evenly distributed through- 
out the whole length of the hose. — 
Contributed by Harry L. Ruark, In- 
terbay, Wash, 
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Sign in the Blast of an Electric Fan 

One sign maker constructs for his 
customers sifrns for window attrac- 
tions which have words spelled with 



Letter* Tied to Strinc* 

letters tied to strings and attached to 
the guard on an ordinary electric fan. 
The current of air will keep the letters 
out in a readable shape, yet they will 
swing like a waving flag. The letters 
are made of light material and coated 
with tinsel. The tinsel gives a beauti- 
ful effect at night. — Contributed by A. 
Jungman, Bronx, N. Y. 



wood and has two slots which slide on 
two screws turned into the door. The 
key is made to hinge, as shown in Fig. 
3. The keeper is a piece of strap iron 
bent into shape and fastened with 
screws. The key is inserted through 
a round hole in the door while it is 
held in the position shown in Fig. 4. 
Turning the key causes the end to 
drop down (Fig. 6) and enter the 
notch cut in the top of the latch. 

In Fig. 6 is shown a back sneck. In 
this device, the sneck is lifted from the 
outside by passing a small wire 
through a hole in the door (Fig. 7) 
thus pressing out the hinge strap and 
raising the sneck from the keeper. 
The hanging straps are made of two 
small pieces of leather, 1 in. wide and 
7 in. long, the lower one having two 
holes cut in it, the lower hole for the 



Locks for Camp and Shed Doors 

Doors on empty buildings and places 
that do not require expensive locks, 
yet should be kept closed from pilfer- 
ing marauders, can be fastened with 
home-made latches that will serve the 
purpose as well as any lock. An ordi- 
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nary sliding latch, operated with a key, 
is shown in Figs. 1 and 2, The latch 
is made from a stout piece of hard 
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sneck when in use and the top one 
made so the sneck can be hooked up 
when not required as a lock. The 
other strap has one hole in the upper 
end for fastening it to the door. A 
small piece of wood joins the two 
straps in the center as shown in Fig. 8. 
The sneck is shown in Fig. 9, and 
the cross section through the button in 
Fig, 10.— Contributed by John T. Dun- 
lop, Craighead, Tollcross, Scotland. 



OWhen painting stairs, apply the paint 
to every other step, and when dry, 
paint the remaining steps, placing 
small blocks on the dry ones to at- 
tract attention. Stairs may be nsed 
all the time by painting in tfau n 
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Bracket for Roof Scaffolds 



Almost 40 per cent of the accidents 
in building operations are due to inad- 
equate construction of false work and 
scaffolding. In building frame struc- 
tures accidents of this nature show 
even a larger percentage. The fault 
is not always laid at the door of the 
contractor, for workmen will often take 
risks that endanger their lives, without 
any good reason other than to save 
time and labor. A carpenter who 
builds his own scaffolds is often as 
careless as any one in this respect. 
Lack of proper time or material for 
building strong scaffolds will often in- 
duce him to put up flimsy affairs that 
may any day fall and kill or wound 
several men. 

Shingling roofs is even more risky 
than framing the house. Where the 
pitch is sharp, the risk is greatly en- 
hanced. In repairing roofs, a good 
many carpenters do not even go to the 
bother of building scaffolds, but depend 
upon their ability to hold themselves 
on the slope. If one had folding brack- 
ets which would make roof shingling 
simple and safe, fewer accidents of this 
nature would be recorded. A carpen- 
ter with a pair of folding brackets as 
a part of his equipment would never 
be in danger of slipping or sliding from 
the roof while shingling. His equip- 
ment would consist simply of a pair 
of brackets and a board. 

The brackets, as illustrated, are made 
to fold up and are self-sustaining. 
That is, the board which hts flat against 
the slant of the roof is spiked to cling 
to the surface and it would take a good 
deal to break it loose from its moor- 
ings. The spikes are made of ordinary 
screws with the ends protruding ^/4 in. 
beyond the flat board and filed to a 
sharp point. Three of these at the 
lower end of the bracket and two at 
the upper end serve to hold the brackets 
firmly in position. A slight tap of a 
hammer will drive the brads in suffi- 
ciently and when the scaffolding board 
is placed across the brackets, the thrust, 
being downwards, tends to push the 



points of the spikes deeper into the 
wood surface. A pair of brackets of 
this nature will sustain the weight of 



Fotdlnc mai Adjustable Bracket 

several men working on the same 
board. The illustration shows clearly 
the construction of each bracket. — 
Contributed by Geo. E. Walsh, New 
York, K. Y. 

Kesrseat Gauge 
The illustration shows an internal 
and external keyseat gauge made of 
sheet metal. The outside arc has the 
same radius 
as the in- 
s i d e arc, 
thus form- 
ing a com- 
b i nation 
gauge for a 
certain 
size shaft 
and bore of 

a pulley having the same diameter. 
Such a gauge can be used for laying 
out the keyseat, and as a depth gauge. 
A set of such gauges with the size, 
width and depth on each made to 
standard will enable the workman to 
cut all keyseats and make all keys uni- 
form. — Contributed by E. D. Rey- 
nolds, Los Angeles, Cat, 

CA tent may be warmed up for the 

night by an inverted metal bucket 

filled with red-hot stones. A dis- 
carded bucket will do. 
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force the cutter through. Draw the 
cutter back and turn the bolt up a little 
to force the cutter out for a second cut 
and again apply pressure to the lever. 
In this way a keyseat can be cut as per- 
fect as if done on a keyseating machine. 
— Contributed by J. N. Bagley, Web- 
ber, Kansas. 



Remedy for Roaring Gas Burners 

Gas stoves in which the gas, just be- 
fore combustion, enters through a row 
of openings, perhaps % in. in diameter, 
will make a roaring noise when the 
gas is turned on full force. This may 
be remedied by bending a piece of wire 
in the shape shown in the sketch so 
that each bend or projection shall enter 
one of the openings. This checks the 
pressure of the gas so that if begins to 



A 



\N\r^ 



^VT^V^'^ 



y^ 







Gas 0penin3a 

Position of Wire on Burner 

be consumed as soon as it enters the 
stove and not 2 or 3 in. above the 
opening. — Contributed by Walter E. 
Wright, Delaware, Ohio. 



Sharpening Oilstones 

Fine oilstones, emery wheels, or 
other grinding stones sometimes be- 
come covered with a coating of hard- 
ened grease and dirt which forms a 
smooth and useless surface. This may 
be removed quickly and easily with- 
out harming or wasting the stone, by 
boiling it for a few minutes in water 
containing about one teaspoonful of 
lye to a quart of water. Care must be 
taken not to let the stone rest on the 
bottom of the pan, as the heat may 
crack it. The lye unites with the 
grease, forming soap, which comes to 
the surface, thus freeing the dirt from 
the pores of the stone. Stones treated 
in this manner have the appearance of 
new stones. — Contributed by R. H. 
Galbreath, Denveri Colo. 



Miter Box Made of Box Comers 

A durable miter box which is sim- 
ple as well as cheap may be quickly 




Box Corners on the Base 

made by screwing four box corners to 
a board, as shown in the illustration. 
The corners are raised from the base- 
board by strips of wood fastened to the 
edges. The box corners are set just 
far enough apart to allow the saw to 
pass freely between them. — Contrib- 
uted by Edwin C. Wright, Newport, 
Kentucky. 



A Ventilator and Draft Deflector 

An excellent way to ventilate an of- 
fice is to use an arrangement as shown 
in the sketch. It permits a constant 
flow of fresh air which is deflected up- 
ward, and letters, papers, etc., will not 
be blown from desks. The device is 
constructed of two wood brackets se- 
cured to the window casing and two 
glass panels inserted in a frame sup- 
ported by the brackets, the top being 
left open for the free passage of air. 
The glass frame may be constructed 
detachably, sliding in a groove on each 







Ventilator on Window 



bracket formed by two pieces of quar- 
ter round. The glass panels can be re- 
moved if one wishes to lean out of the 
window. — Contributed by Victor La- 
baMie» Dallas^ TeKa^« 
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Hand Drill for Fine Work 

A very handy little tool for drilling 
small holes is the so-called fiddle drill, 
says the American Blacksmith. The 
tool is very easily made, and costs noth- 
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Fiddle Drill 

ing but a small amount of time to put 
it together. All the material required 
is a spool, a %-in. bolt long enough to 
go through the spool and allow about 
1 in. to extend at the end, one small 
hinge, one short V4. or A-in. bolt, and 
one narrow piece of leather or belt lac- 
ing. A piece of stout cord will answer 
for the latter. 

Use a springy piece of wood about 
25 in. long for the bow. The cord is 
tied on the ends of the bow, leaving it 
so that when the cord is wound once 
around the spool there will be sufficient 
tension to turn the spool. The %-in. 
bolt has a hole drilled about I'V-in- 
deep in the end. The bolt is then 
taken to the vise and a slot sawed down 
with a hacksaw, about % in. deep. 
This part of the bolt serves as a chuck 
to hold the drill. 

The shank of the drill should be 
made a little larger than the hole in 
the bolt, so that when it is put in, the 
end of the bolt w-ill spring apart, and 
when the nut is screwed down tight, 
it will squeeze in on the drill and hold 
it securelv. There should be two nuts 
on this bolt, one to jam up and hold 
the spool tight and the other to clamp 
the drill as shown at A. A deep hole 
is then made with a center punch in 
the center of the bolt head. 

Procure a %-in. bolt and shape the 



head as shown in B by filing to fit the 
center-punch hole on the head. Build 
a small frame of wood and assemble 
the parts as shown. When the bow is 
drawn back and forth, the spool with 
the drill will revolve rapidly. The 
drill can be ground so that it will cut 
both ways by leaving a very thin edge. 
The top piece of the frame with han- 
dle and hinge are used to feed the 
drill. Small holes can be drilled with 
this better than by the hand drill press. 
It is very handy for anyone having 
light, delicate work to perform at 
home. 



Circumference of a Circle Obtained 

with a Square 

The circumference of any circle may 
be secured with an ordinary 2-ft. car- 
penter's square, when the diameter is 
given, in the following manner: Draw 
a straight line ; then lay the square on 
the line with the 16-in. mark of the 
long side and the 5-in. mark of the 
short side, both intersecting the 
straight line as shown in the upper 
sketch. Draw a line on the long side 
of the square A C and measure oflF 
three divisions, each the length of the 
diameter of the circle. Draw a line at 
right angles from the third division 
mark on A C, until it intersects the 




Circumference 
Square Used to Find Circumfervnet 

line A B. Ti^^ distance from A to 
where the lintt^rosses the line A B will 
be the circumference of the circle. — 
Contributed by S. J. Heath, Lester- 
shire, N. ¥• 
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Boflermaker's Center Punch 

A time and labor-saving tool that 
takes the place of a scratch awl and 
dividers for marking location of holes 
on a plate through holes of another, is 
shown in the sketch. The required 
center is located and at the same time a 
test circle is marked as a guide in drill- 
ing and punching. The center point A 
of the tool should extend i^ in. beyond 
the cup rim B, and the diameter C 




Marks Circumference of Holes 

should be the same as that of the holes 
to be marked. Such a tool should be 
used only for marking, as the center 
can be enlarged with an ordinary cen^ 
ter punch.— Contributed by Claud H. 
Sanford, Fayettcvillc, Ark. 



Pliers for Twisting Wire on Hose 
Connections 

An ordinary pair of pliers with holes 
drilled in the tip ends of the jaws, as 
shown, makes a good tool for fastening 
wire rings around rubber hose. The 
ends of the wire are stuck into the 




Wire in the Holes 

holes, then the handles of the pliers 
are spread to draw the wire closely 
on the hose, after which the ends are 
twisted together by turning the pliers. 
— Contributed by S. N. Crane, Ander- 
son, Cal. 



Spline for 



Out Boat Curves 



A spline for use in taking off and 
laying out curves in building small 
boats can be made of four or five pine 
strips about % in. thick and % or 1 in. 
wide with any length suitable to the 



work. Lay the strips together and 
bore oblong holes through them every 
14 in. Countersink the holes and use 
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Bolts in the Strips 

thumbnuts on the threaded end of the 
bolts. The spline is set for a curve, 
then the nuts are turned up to hold the 
shape. 

The holes must be bored and cut 
long enough to give the strips end play 
as they bend around a curve. — Con- 
tributed by Joseph F. Bolton, Jr., 
South Duxbury, Mass. 



Home-Made Staple Puller 

A very handy staple puller can be 
made from an old pair of pinchers by 




Notches Filed in the Jaws 



simply filing notches in the jaws, as 
shown. The manner of removing the 
staple is obvious. — Contributed by 
Will Parker, Olaf, la. 



Improved Hardy for an Anvil 

While trying to draw out a split 
weld to the proper shape as most 
smiths do, I thought of a way to make 
a hardy that would be of assistance 
after the iron was split. The tool is 
shown in Fig. 1. The shank of the 
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Pl6.2 

Tool on the Anvil 



tool fits the square hole in the anvil 
and the heel lies closely against the 
side as in Fig. 2. — Raymond E. Chase, 
Melville, R. L 
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Removing Screw-Top Can Covers 

Considerable trouble is experienced 
many times in removing the metal caps 
screwed on cans and canisters of differ- 
ent kinds. 
Where one 
cannot re- 
move the cover with 
the fingets, then 
wrenches or pliers are 
used, which results in 
a cut or mashed 
cover. One of the 
easiest ways is to take a strong cord 
or string and wrap it around the cap 
from right to left several turns, mak- 
ing each turn cover the end of the 
string. Then take a few turns around 
the end of a strong stick and twist so 
that the string will pull the stick up 
.snug against the cap. The stick will 
come in contact with the string and 
press it against the cap so it cannot 
slip, and the cap can be turned easily. 
— Contributed by L. A. Gardner, Oak- 
land, Cal. 



Removing Sand from Water in a Pump 

A great deal of inconvenience is gen- 
erally experienced with newly driven 
wells using common pitcher pumps, as 
small gravel 
stones are 
apt to be 
' drawn up 
and lodged 
under the 
lower valve, 
scoring the 
cylinder 
walls and 
causing dam- 
age to the 
valve seats. 
When the 
lower valve is held open by a small 
stone, the pump will not work and it 
becomes necessary to take it apart and 
remove the obstruction. 

Nearly all of this trouble may be 
eliminated by placing in the pipe line 
A, preferably near the pump, a pipe C 
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capped on the end D and screwed into 
the tee E. A piece of about No. 20 
gauge mesh screen wire is put over the 
end of the pipe A at B. This same 
trap can be put into any pipe line to 
arrest particles which would otherwise 
pass and cause obstructions in pumps. 
— Contributed by Clare L. Parshall, 
Wayland, N. Y. 



Making an Bye in a Rod End 

The average mechanic will find it no 
small task to put an eye in the end of 
a rifle-cleaning rod, after it has been 
b r o ke n, or 
when m a k- 
ing a new 
one. An 
easy method 
is to heat the 
end of the 
rod red hot, 
flatten it for 
a length of 
about 1^ in., 
double the 
end back at 
the center of 
the flat surface, place it in a vise and 
saw a slot for the length wanted. Heat 
it again, straighten it, and smooth with 
a file. — Contributed by Geo. A. Hinkle, 
Halstead, Kansas. 



Cutting Threads with a File Tang 
The lubricator on my engine froze 
and broke the thread off from one of 
the fittings, and as I had no screw 
plate small 
enough to 
rethread it, f 
I succeed- * 
ed in cut- 
ting the threads with the shank of an 
old file shaped as shown at A in the 
sketch, with teeth B, and tempering it. 
Starting on the old thread and sawing 
around I succeeded in making a (airly 
good thread and the lubricator worked 
as good as new. — Contributed by L. A. 
Knutsen, Tacoma, Waih. 
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Leveling Table Legs 

The sketch herewith shows how an 
object — in this instance a heavy bench 
— can be made, perfectly level on an 
uneven base. The number of supports 
the object has does not render the level- 
ing process any more difficult. 

Bore the holes deep enough in the 
supports to permit the bolts being 
placed as shown. Holes must be just 
large enough to allow the bolts to fit 
in without any play sidewise. Round- 
headed bolts are used with threads 
running to the heads if possible. The 
size of the bolt will depend upon the 
thickness of the support. For instance, 
a large bolt would be strong enough in 
itself but would not be advisable in a 
slender support, as there would be but 
a shell of wood surrounding it. Use a 







? 



T] 



i.t 



J; 







Bolts in the Table Less 

round washer between the nut and the 
bottom of the support so as to prevent 
wear. 

When the bolts are in place, set the 
object on the base and turn the nuts so 
as to raise or lower the object to the 
proper level. If desired, the nuts may 
be locked by tapping them and insert- 
ing setscrews as shown. In leveling a 
heavy object, it may be necessary to 
grip the bolt with a wrench to prevent 
it from turning while the nut is being 
screwed up or down. — Contributed by 
James M. Kane, Doylestown, Pa. 



Doubie-Acting Pliers 

The tool illustrated will be found 
very useful about the shop and espe- 
cially so for removing screw calks from 
horses' shoes and for turning any metal 
rod or bolt. It should be made of good 
tool steel and well tempered. 

The handles arc forged into the 
shape shown and teeth filed in them. 



They are made to hinge at the end 
with a strong pin. The side plates are 
cut out and teeth filed in them, and a 
slot cut diagonally to slide on a pin in 




Pliers for Removing Screw Calks 

one of the handles, the other end be- 
ing pivoted on the other handle. As 
the handles are spread or brought to- 
gether the pin sliding in the slot forces 
the side plates in or out with great 
leverage, as the jaws coming together 
form a triple grip much stronger than 
afforded by the ordinary pliers. — Con- 
tributed by Thos. L. Parker, Olaf, 
Iowa. 



Squaring a Timber on a Band Saw 

When a post or board of some thick- 
ness and width is to be cut on a band 
saw, and a square end is desired, in- 
stead of using a square, run the board 
against the saw and then draw it back. 
A saw mark is cut on the board. Turn 




^aw Mark on Poet 



the post over and use the saw mark for 
a guide line. — Contributed by R. M. 
Barth, Chicago, 111. 
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Calipering Large Threads 

The ordinary caliper cannot be used 

to obtain the outside diameter over 

large threads, owing to the space on 




Bridging Device OB Caliper Bud 

one side bein^ directly opposite a 
thread on the other. If the space is 
bridged, the diameter can be readily 
obtained and this may be accomplished 
with the little device illustrated which 
fits on the leg of any caHper. The 
shape of the piece and the manner of 
securing the diameter is clearly shown. 
— Contributed by Adolph Schiver, Buf- 
falo, N. Y. 



Hinge Spring for a Door 

The sketch shows pretty plainly how 

I fixed a door that was hard to "keep 

closed. I 

bought a 

piece of cop- 

per- plated 

spring wire 

and first bent 

it out % in. 

and over to 

the left 2 in., 

then round, 

and gave it a 

couple of 

twists on its 

way back to 

the starting 

point. From 

there I bent 

it up and let it run straight for 3 in. ; 

then bent it down and round and round 

in a coil till within Y^ in. of the first 

K*nd; then 3 in. in the opposite direc- 

>in the left arm, thereby making 



an arm to rest on the door. Then I 

turned it round and twisted it as shown 
on its way back to the coil. Removing 
the pin from the hinge of the door, I 
gave the spring one turn and inserted 
the stem into the hinge. Where one 
coil is not strong enough to swing a 
door, another may be affixed to the 
other hinge. — Contributed by George 
Madsen, Chicago. 

Polishing Wheel for die loathe 

A polishing wheel for the lathe can 
be quickly made by turning up a board 
2 in. thick and about 7 in. in diameter, 
then boring a hole in the center of any 
desired diameter to fit a mandrel and 
attaching emery cloth to its face. The 







Emeiy CtMh OD Wood Wheel 

emery cloth may be fastened by wedges 
as shown in the sketch. 

Two notches are sawed in the wood, 
one opposite the other across the di- 
ameter, and wood wedges fitted in 
them. Take two strips of emery cloth 
as wide as the wheel and place them on 
the circumference, tuck the ends into 
the notches and drive the wood 
wedges in place. The wedges will 
draw the emery cloth close on the face 
of the wheel. — Contributed by Chas. 
Homewood, Waterloo, Iowa. 



Imitating Hard Wood on an Old Floor 
A floor that is old and rough with 
yawning cracks can be converted into 
a floor equal to a new one, in (act a 
carpet will not be necessary. Any per- 
son can do the work at a nominal 
expense. 

The first and most tedious part of 
the process is to clean oat tiw'cmda. 
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Forcing Bushings in Place 

In many cases bushings are pressed 
into large parts of machinery that are 
too heavy to 
readily take 
apart, or be- 
cause the places 
are not easily 
accessible. 
Driving them 
in with a ham- 
mer and a block 
of wood or 
brass is bad, 
and poor prac- 
t i c e . The 
sketch shows a 
simple method 
of quickly and 
safely drawing them in with nothing 
but a bolt and two washers. The 
bushing is bound to go straight and is 
in no danger of being bent, as when 
driven with a hamnier. 



is especially advantageous as it may be 
enlarged to any size by screwing to- 
gether several lengths of pipe.— Con- 
tributed by J. I. O'Brien, Buffalo, 
New York. 

Self-Centering Saw Arbor 
All circular saws bored for a certain 
fiized mandrel do not always fit snugly. 
In changing one saw for another, it 
may not fit close enough to make the 
teeth cut true all the way around. To 
obviate the trouble, some kind of a 
self-centering device must be em- 
ployed. The illustration shows a de- 
vice, designed by a correspondent of 
Wood-Worker, to center a saw per- 



Beam Calipers 

A caliper head for a trammel makes 
it possible to measure diameters of 
large wheels. Such a caliper head can 
be made of a block of hard wood, pre- 
ferably maple, which is used on ^-in. 
pipe as a beam. The wood is shaped 
as shown and the caliper points made 
of Vi-in. round steel. 




Wood Block Holdlna CallpeT Point 

To grip the head on the beam and 
the points in the head make saw cuts 
from the edge of the block to the holes 
as shown and insert screweyes for 
clamping. A mechanic can usually 
find the materials to construct this in- 
strument on the job. The pipe beam 



Ccnc la CeniT CaoMra frnw 

fectly, if the hole is quite large. It 
consists of an ordinary collar, being 
fitted to allow the free action of the 
centering piece, which is a steel ring 
or band, about -ft in. thick and % to 
% in. wide, with % in. of the width 
beveled to the inside diameter, as 
shown by EE. This adjustable' ring 
rests on spiral springs which are held 
in place by seats drilled in the back 
edge of the ring and the bottom of the 
cored-out part of the main collar, as 
shown. The ring E is held in place by 
another ring D, having its inside bev- 
eled to fit the bevel on E, This ring is 
sunk flush with the face of the collar 
and held in place by screws, u shown. 
If a saw fits the arbor, the centering 
ring £ will be pressed back ia tte 
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collar. If a saw having a larger hole 
is used, though the variation may be 
but little, the ring E will be forced 
into it by the springs and hold the 
saw on an absolute center. 



A Detachable Auger Crank 

Carpenters using large augers have 
a crank handle welded to the shank of 
each auger so that it can be turned 
easily. If only one auger is used, this 
plan is a good one, but if several sizes 
are carried in a tool box, the crank 
handles are rather bulky. The sketch 
shows a crank handle that may be at- 
tached to any large-sized bit or auger. 
The dimensions given will make a well 
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Crank Details 



proportioned handle, using V^-in. round 
machine steel as material. — Contrib- 
uted by Wm. Skoglund, Brooklyn, 
New York. 



Testing Wrought-Iron Pipe 

The device shown in the sketch was 
designed for testing small sizes of 
wrought-iron pipe under steam pres- 
sure. The operation is as follows: 

The three-way valve A is operated 
by the lever handle B. The steam en- 
tering the valve through the pipe C, 
is used and exhausted through the pipe 
D. The reducer E can be changed to 
suit any size of pipe, F, which is be- 
ing tested. The outer or coupling end 
of the pipe is closed with a plug which, 
for convenience in handling, can be a 



capped nipple, about 6 or 8 in. long. 
The steam can be successively ad- 




Operatins Valve 

mitted and exhausted from the pipe 
F. The pipe should be struck several 
sharp blows with a hammer while 
under pressure to expose any split or 
rust hole. — Contributed by Jas. N. 
Kilgore, Hollidaysburg, Pa. 



Marking Threads on a Bolt 

Some bolts had to be shortened about 
3 in. in repairing a steam pump located 
a long distance from a machine shop. 
The threads varied in size, owing to 
the bolt sizes, and the length cut off 
from each bolt would remove the 
threaded portion, thus making it nec- 
essary to cut new threads on the shank 
of the bolts. 

The only tools at hand were a vise 
and some small files and the threads 
were cut in the following manner: The 
nut was placed on the end of the bolt 
and given a turn on one thread. A 
piece of board was notched out to fit 
on the nut and a hole made through 
the other end by driving in a nail and 
drawing it out. A pencil was put in 




Marker Fattened to Nut 

the hole and the bolt was rubbed with 
chalk and then, by turning the nut and 
wood strip, it marked the thread 
wanted. The old thread was cut off 
and a new one filed in with a three- 
cornered file. — Contributed by Arthur 
L. Kerbaugh, Allentown, Pa. 
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Double Glass Windows 

In many localities the frosting of 

glass windows is some 
little source of annoy- 
ance aside from the 
obstruction of light. 
The sketch shows how 
by the use of two glass 
plates a dead air space 
can be formed. The 
two plates of glass are 
set in the frame in the 
same manner as a single 
plate with a thin sheet 
of rubber, A, placed be- 
tween their outer edges. 
This will prevent the 
accumulation of frozen 
moisture on the inside 
glass. — Contributed by 
F. W. Bentley, Jr., 
Huron, South Dakota. 





Bushing a Pulley with Babbitt 

I had a 24-in. pulley with a 2%- 
in. hole, that I wanted in a hurry to 
use on a l^\-in. shaft. To make an or- 
dinary cast-iron bushing would take 
too long; so I laid the pulley, rim 
down, on the planer table. Then a 
short piece of iW-in. shaft was faced 
oflF square on both ends and stood up 
inside the hole, and a clamp put on top 
to keep it in place. The shaft was 
squared up with a try-square and a bar 
of straight steel laid across the upper 
rim face of the pulley. Then the pul- 
ley was shifted until it was concentric 
with the shaft, as near as could be 
measured with a scale, and clamped 
too. The setscrews were brought 
down until just in contact with the 
shaft, and the hole was filled with bab- 
bitt. 

Thus in a half hour's time I had a 
pulley bushed to run true within less 
than ^ in., and with setscrew holes all 
tapped. This was not, of course, a very 
durable job, but it was a quick one, and 
subsequently, though not at first in- 
tended to, it ran over a year in steady 
■crvicc. 



Drilling Holes in Lead 

At one time I had to drill %-in. holes 
in a large number of lead pieces. At 
first glance this appeared to be a snap 
— nice, soft metal, etc., but that very 
softness proved the undoing of the 
snap. The holes were V^ in. deep and 
before half that depth was reached, a 
ragged burr of considerable size was 
thrown up around the top, the hole 
would be worn out of shape by the 
"crawling" of the chips, and the drill 
clogged and stuck repeatedly. I tried 
water drilling compounds, kerosene, 
drilling without lubricant, but to no 
avail. 

A good grade of lard oil, and plenty 
of it, was used as a last resort, and the 
holes were drilled through straight and 
smooth, without any burr except the 
usual small one on the under side. 
With the oil, it was necessary to lift 
the drill out at least once to clean up 
the chip. A drill speed of 800 to 900 
r. p. m. was found to give good results. 
— Contributed by Donald A. Hampson, 
Middletown, N. Y. 



Punching Attachment for a Vise 

Light punching can be accomplished 
on an ordinary vise with the attach- 
ment shown in the sketch. Two 
clamps of flat bar are tapped to receive 
screws for fastening them on the 
punch and die. Setscrews hold the 
clamps to the vise jaws, which also pro- 
vides a way for considerable adjust- 




Punch and Die on VIm Jaws 

ment. Irregular-shaped holes can be 
punched with dies fixed to this attach- 
ment. — Contributed by Norman Best, 
Monmouth, 111. 
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Machinists, Save Your Eyes 

Small lathe work, such as very fine 
threads, is hard on the eyes. The 
strain is enormous, and the effect is all 
the more dangerous because it may 
show no immediate effects. A magni- 
fying-glass, or even a reading-glass, 
held in one hand, will prove a great aid. 
When much of this work is to be done, 
it pays to construct a suitable frame or 
holder for the glass. Thus equipped, 
one can cut with ease and comfort the 
32, 40 or 48 threads per inch that are de- 
manded by some work, and one can 
really see whether the thread is smooth 
and finished, whether the tool really 
has the fine V-point required, and just 
when and where the thread ends. 



Anchoring a Motorboat 

A motorboat anchored in deep water 
at a distance from the shore can be 
reached only by using a rowboat or 
wading. I overcome this objection by 
anchoring my boat as shown in the il- 
lustration. The anchor line is not at- 
tached to the boat, but is passed 
through a pulley, as shown, and a 
weight tied to the end of the line. All 
that is necessary to bring in the motor- 
boat is to pull in on the bow line and 
the weight will rise and let the boat 




Boat Anchored In Deep Water 

come to shore. When released, the 
weight will pull the boat out into 
deep water. — Contributed by W. W. 
McLean, St. Louis, Mo. 



GA substitute file brush can be made 
of a piece of soft wood cut to a wood- 
chisel edge. The dirt and filings are 
pushed out of the file with the edfl^e^ 



Pulling Posts 

The device shown in the sketch is 
very simple for pulling old posts, but 
it works as well on any post. A plank, 
2 in. thick, 6 in. wide and 3 ft. long. 




Manner of Attaching Chain 

is set slanting against the post and a 
chain is fastened around the post just 
above the ground and run up over the 
end of the board. A horse hitched to 
the end of the chain can pull out any 
ordinary post. — Contributed by Harry 
E. Wells, Scottsburg, Ind. 



Removing Tooth Paste from a Tube 

After squeezing out the desired 
amount of tooth paste from a tube, it 
very often makes a mess when the cap 
is screwed down on the surplus paste. 
A good way to avoid this is to press on 
two sides, in the usual manner, to get 
the paste, then change the position of 
the fingers to the ridges made by the 
first pressure and give it only a slight 
pressure. This will draw the paste 
down from the opening and leave a 
clean top. — Contributed by L B. 
Thompson, Harrow, Ont. 



Killing the Grass Jigger 

Outside workmen in the summer 
who are annoyed by the grass jigger, 
a skin-burrowing insect, can find relief 
by bathing or sponging the body in a 
solution of a few ounces of sodium sul- 
phate added to a gallon of water. This 
kills the summer pest and is good for 
the skin. The sulphate of soda can be 
purchased cheaply at any drug store. 
— L. W. 
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Fountain Percolator for a Coffee Pot 



The construction of the base of the 
fountain is shown in the upper left cor- 
ner of the sketch. It is made of a 
heavy, pressed tin cup which has radial 




Part* of the Fountain 

partitions soldered in place and alter- 
nate parts removed to make openings 
for the water to enter. 

The larf^e end of a tapering tube is 
soldered into the center of the tin cup. 
The tube should be % !"■ i" diameter 
at the bottom and tapering to Vi in. at 
the top. An ordinary percolator is 
placed on the taperinjj tube at the top 
and a small receptacle, made of a can 
cover, slipped on the tube within the 
percolator. The bottom of the can 
cover is perforated by driving a sharp- 
pointed nail through the metal from 
the under side. 

When the water begins to boil it 
flows through tJie tube, pours over into 
the small cover, drips through the 
small perforations, and then trickles 
through the coffee in the percolator. 
The water is slightly cooled below the 
boiling point before coming in contact 
with the coffee, and the conditions are 
provided for making perfect coffee. 

Boiled coffee is a decoction and 
harmful. Good authority condemns a 
coffee pot in which the grounds are 
held in the infusion, thus the "two- 
story" coffee pot is desirable. After 
the water has come to a boil and has 
had time to circulate about three 
times, the percolator with the grounds 
!■ removed. The coffee can be kept at 



a boiling point after the grounds are 
removed without harnl to the flavor. 

Instead of the percolator, a cheese- 
cloth bag may be used to hold the cof- 
fee. In using a bag, the center tube is 
bent at the top and arranged with a 
spout, upon which the bag is tied or 
hung so that the water circulating 
through the tube pours through the 
bag of coffee. The bag should be 
washed in cold water and quickly dried, 
and a new one provided at the end of 
each week. The bag should never be 
placed in soapsuds for cleaning, as this 
ruins the flavor of coffee, — Contributed 
by \V. R. I. 

Bunsen Burner Made of Metal Shot 

SheUs 
Two shotgun metal shells and two 
brass gas tips were used in making the 
Bunsen burner illustrated in the sketch. 
The shells were drilled through the 
primer hole to make a hole slightly 
smaller than the 
gas tip so as to 
make a force fit. 
The gas tip was 
forced into this hole 
until the shoulder 
fitted closely to the 
bottom of the shell. 
The shell which 
forms the cap is 
slightly enlarged so 
it will fit snugly 
over the other shell. 
This shell should be 
cut off about % in. 
from the base. 

The expanding is accomplished by 
holding a round piece of steel in a vise 
and placing the short shell en it and 
hammering it lightly all around on the 
metal. 

The tip which is put into the cap shell 
is pushed through from the inside. 
The air-controlling ring is made from 
a part of the upper shell which is cut 
off and also slightly expanded so it 
will turn ea^Iy on the base ahelL Six 
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-A-in. holes are drilled through the 
rin^ and shell. By turning the ring, 
the air is regulated. All the material 
on the inside of the upper gas tip is 
removed and the lower tip used as an 
ordinary tip. The burner will produce 
a very hot, blue flame. — Contributed 
by Andrew Smith, New Haven, Conn. 



An Orchard Ladder 

The upright of this ladder is a round 
pole of any desired length, with rungs 
driven in holes 
bored through 
its diameter. A 
nail is driven 
through the 
pole and rung 
to hold them in 
place. The pole 
is tenoned to fit 
into a foot made 
of a 4 by 6-in. piece of wood, 2 ft. long. 
The advantage of this ladder is that 
it will stand against a limb of a tree 
without turning. — Contributed by F. 
M. J. Berchmans, Scio, Oregon. 




A CeUar Window Weight 

The inconvenience of having to prop 
open a cellar window may be easily 
remedied by weighting it as shown in 
the sketch. The weight may be made 
of concrete, using a can as a mold. A 
piece of window cord (or small rope) 




Wdcht AppUod to • Window 

and a small pulley comprise the rest 
of the apparatus. — Contributed by Fred 
V. Brook, Ardmore, Pa. 



Can Opener 

Some people find it extremely diffi- 
cult to manipulate an ordinary can- 
opener, so the 

invention illus- ^^- •pn^.^r urC^ 

trated is sure S - -j 

to be wel- • j 

comed. It con- '"^ - '' 

sists of a steel 

rod, bent and sharpened at one end, 
with a cutting attachment in the mid- 
dle. The cutter is a small square of 
steel with a sharp point, which can be 
moved to any desired point on the rod 
and secured in postion by the screw 
on top. To open a can, a hole is made 
in the center with the bent point, the 
cutter is pressed into the can top after 
setting it to the desired radius, and 
the opener run around the can by ro- 
tating the handle while pressure is ap- 
plied to keep the device in position. 



Double Levers for a Windmill 

Some windmills have a very long 
pull of the operating wire to start or 
stop them, ne- 
cessitating a 
very long lever 
at the base 
which is incon- 
venient, but this 
objection may 
be overcome by 
the double 
lever as shown. 
This consists 

of an ordinary lever about halfway up 
the tower, to the middle of which the 
wire from the lower lever attaches, 
thus requiring but a short pull on the 
lower lever to stop the mill. — Contrib- 
uted by Thos. L. Parker, Olaf, Iowa. 




CTThe shine on clothino^ may he re- 
moved by rubbing lightly with a piece 
of sandpaper. 



CA mechanic's finger nails can be kept 
from splitting and breaking by apply- 
ing olive oil once or twice a day. 
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A Home-Made Filter 
A break in the intake pipe of a water 
supply for a large city allowed consid- 
erable dirt to 
get through to 
the house fau- 
cets. One citi- 
zen procured 
clear water 

through a filter 
he made at 
practically no 
cost. He used a 
large flower pot 
with a drip dish 
from a small 
flower pot cov- 
ering the hole 
in the bottom. 
The bottom 
was filled with clean sand and charcoal 
as shown in the sketch. An enameled 
utensil was used to catch the filtered 
water.— Contributed by J. E. Noble, 
Toronto, Can. 



Weighing without Scales 
When winding a field coil one day, 

I found my weighing scale broken so 
I could not dclcrmine the weight of 
the coil, and my winder ran too fast to 
count the turns. I wound what I 
judged to be more than necessary on 
the new c<jil, and then, taking a piece 
of string about 't ft. long, I tied the old 
coil to one end and the new one to the 




first making sure that it was level, and 
hung the two coils attached to the 
string over the shaft, one on each side. 
The new coil proved to be the heavier, 
causing the shaft to roll along the ways 
in its direction. It was only necessary 
to take off wire from the new coil un- 
til the piece of shaft remained station- 
ary, and the coil was finished. — Con- 
tributed by H. L. Davies, Duluth, 
Minnesota. 

Oiling Bushings 

Small bushings are apt to loosen and 
turn, and then, if there is an oil hole 
for lubrication on the casting of the 
machine, the oil hole through the hush- 
ing for pin lu- 
brication is use- 
less. On a cer- 
tain part of lo- 
comotive as- 
sembly there is 
one of the 
above class of 
bushings, which 
often turns, 
and by blank- 
ing the oil hole, 

becomes useless and dangerous. The 
sketch shows how the bushing can be 
machined so that it will take oil, even 
though it may have turned. Four 
holes are drilled, one lining with the 
hole in the strap, and before taking the 
bushing from the lathe chuck, a groove 
is cut through the ends of all holes and 
lining with the hole in the strap. In 
case the bushing should become loose 
and turn, it would still get plenty of 
nil and not be dangerous. 



Cutting Glazed Tilt 

The owner of a house, who wishes 
to keep his residence in good repair, 
often finds that he must reset loose tile 
and replace cracked ones. This is 
quite a difficult job for an inexpe- 
rienced person for the tile must be re- 
duced in size. This can be accom- 
other. I then placed a short piece of plished by filing or grinding them on 
%-in. shaft on the ways of the lathe, an emery wheel, but a better method ts 
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to use an ordinary glass cutter on the 
glazed side where the tile is to be cut 
and then break off the part to be re- 
moved with parallel-jaw pliers. To 
cut the tile in half, use the glass cutter 
as mentioned above and tap gently on 
the under side with tht sharp edge of 
the hammer face. — Contributed by 
Max Wolfsteiner, Washington, D. C. 



Cutting Square Threads 

Here is a trick in cutting square 
threads in a lathe that is worth know- 
ing. With an ordinary V-shaped tool 
cut first a thread of the proper lead 
that will be equal in depth and width 
to the cut of the finished square thread. 
Then follow down with the regular 
square tool. This relieves the square 
tool of a considerable part of the work 
and makes it cut a divided or broken 
chip, which is easy both on the tool and 
the work. In any thread-cutting, use 
a roughing tool first. If more than one 
piece is to be threaded, rough first and 
then finish. This keeps the good tool 
sharp and gives a nice finish. Speed 
up the roughing tool and let it dig out 
die metal, disregarding the finish. 



Penholder for a Beam Compass 

A simple and inexpensive beam- 
compass point is shown in the sketch. 
The construction of this instrument is 
such that almost any one can make it 
with few tools and little material. The 
finished instrument can be used either 
with a ruling pen, pencil or steel point 
by simply releasing the thumbscrew 
and inserting the desired article. 

A small piece of 16-gauge sheet 
brass is cut to the shape shown in Fig. 
1 and bent on the dotted lines. The 
holes AA are for the purpose of ad- 
mitting the machine screw B, Fig. 2, 
and the hole«C, Fig. 1, to admit the 
thumbscrew D, Fig. 2. These holes 
are not threaded but are made just 
large enough to let the screws pass 
through freely. Bend the brass to 
shape as shown in Fig. 2. Procure a 
brass Innding-post, E, such as is used 



for electrical work, and make the hole 
for the pen or pencil at least y^ in. in 
diameter. Fasten the binding-post as 
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Holder Made of Sheet Metal 
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shown, placing a metal washer, F, be- 
tween the head of the screw and the 
brass. 

Procure a thumbscrew, D, Fig. 2, 
and a square nut, H, Fig. 3, of the 
same thread, making sure that the nut 
is large enough to keep it from turning 
in the space it is to occupy. After 
putting these together as shown in the 
drawing, the end of the thumbscrew 
D, Fig. 2, should come in contact with 
the strip of brass G, Fig. 3, and by 
turning the thumbscrew, it makes the 
brass strip bear upon the beam K, thus 
clamping the whole in place. Place 
the ruling pen or pencil in the hole 
provided and, after clamping it with 
the thumbscrew, the instrument is 
ready for use. — Contributed by Ray C. 
Cavell, San Diego, Cal. 



Wire Mesh Drawer Bottoms 

The ordinary bench drawer soon col- 
lects considerable litter and if not 
cleaned often it presents an untidy ap- 
pearance. In building the drawers for 




Meah Applied to a Drawer 



my shop I made the sides and ends of 
%-in. material and then I used gal- 
vanized wire netting for the bottoms. 
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Two strips were put in the bottom to 
hold the wire in place, and the edges 
were turned up on the sides and 
fastened with tacks. Such a drawer 
will hold articles, but the dirt will sift 
out. — Contributed by C. H. Mount, 
Galesburg, III. 



Picker for Small Fruit 
The picker is cut on the end of a 
bamboo cane as shown in the illustra- 
tion. A cork 
is inserted on 
the inside and 
pushed down 
below the cuts 
and then the 
cane is wound 
with wire 
tightly at the 
place marked 
A to keep it 
from splitting. 
To pick figs or other small fruit, 
simply insert the stem of the fruit in 
one of the slots B and push upward 
on the cane with a slight twist. The 
fruit will fall into the opening of the 
cane without being bruised. 



I 



Removing a Key with Dynamite 
Two machinists and a helper had 
worked almost all day trying to remove 
a coupling from a large piece of shaft- 
ing that had 
been out in all 
kinds of weath- 
er for several 
years. With 
some others I 
was working 
near them and 
as usual they 
were joked 

about their inability to make a success 
of the job. When they said they did 
not have the proper tools, one man 
suggested using dynamite. Although 
intended for a jest they took him at his 
word, hastened away for the dynamite, 
and in a short time had the coupling 
removed. 




They used about one-third of a stick 
of dynamite. The paper was removed 
and the loose dynamite pressed down 
into the keyseat over the end of the 
key and against the hub of the coup- 
ling, as shown in the sketch. A fuse 
about 18 in. long with a cap fixed on 
the end was pressed into the dynamite 
and the whole covered over with stiff 
mud. The fuse was lighted and we 
went away to a safe distance. After 
the shot we found that the coupling 
was almost off and it was only neces- 
sary to drive the key about \^ in. to 
remove it entirely. — Contributed by 
W. A. Lane, EI Paso, Texas. 

Anti-Rattle Clip for Loose Windows 
As I was annoyed by the rattling of 
a loose window sash, I picked up a 
^^,._^ piece of sheet 

(<^^^""^~^ metal and bent 
^^^^^ ^ ^--^ it in the shape 

shown at A in 
the sketch. This 
converted it into 
a spring clip, 
which, when in- 
serted between 
the sash and the 
frame, as shown 
at B, effectually 
stopped the rat- 
tling. — Contributed by James M. Kane, 
Doylestown, Pa. 



Filling Tires with an Automobile 
Engine 

One of the cylinders on an automo- 
bile engine can be used to pump pure 
air into tires by 
using the at- 
tachment 
shown in the 
sketch. The de- 
vice is made to 
take the place 
of the spark 
plug and con- 
sists of a poppet valve inlet and an out- 
let to attach to the air hose. A snull 
shutter valve is placed in the nuai- 
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fold, as shown, to keep out the gas 
mixture. The shutter is arranged to 
. lock both open and shut. — Contributed 
by Paul Shrier, Paterson, N. J. 

Nut Holder for a Monkey Wrench 

The attachment for an ordinary 

monkey wrench shown in the sketch 

is for holding greasy and dirty nuts. 




to hold them after they are turned from 
the threads and for starting a nut on 
a bolt without turning a few threads 
with the fingers. A groove. A, is cut 
in the stationary jaw and a hole, C, 
drilled and tapped for a screw. A 
spring, B, is fastened in the slot with 
the screw C. The spring holds the nut 
in the jaws until released. — Contrib- 
uted by Irl R. Hicks, HallsvilJe, Mo. 

Attaching Locomotive Jackets 
The device shown in the sketch is 
for use in putting on locomotive jack- 
ets. As the jackets are made of very 
thin metal they are hard to get in place. 
The edges of the metal must be 
brought up together and buttoned or 




bolted, as the case may be, and the ar- 
rangement shown will do the trick. 
The part A is made to receive the links 
of a chain and the one shown in B ts 
to hold the bolt end. The parts A and 
B are attached to the ends of a piece 
of sheet metal that is long enough to 
reach around the boiler. The sketch 
shows how the device is used. — Con- 
tributed by Urban A. Towle, Portland, 
Maine. 



Clothes Hook for Tent Poles 
A useful clothes hook for camp pur- 
poses is made to fold up, when not in 



Tntt-Pola Hoak« 
use, into a small space as shown. It 
fits around the pole of a tent and fast- 
ens with thumbscrews. 



A Lock Stud Bolt 

The lock stud bolt shown in the 
sketch is made in two parts, the first 
being the same 
shape as an ordi- 
nal^ stud bolt with 
a hole drilled 
through its central 
length, and the 
second made up of 
an end the same 
diameter as the 
first with a shank 
having such a di- 
ameter as to enter 
the hole in the first 
part. The shank 

has a fillet at the lower end so it will 
force the threads of both parts in 
opposite directions when it is screwed 
in place, thus locking them, A nut 
may be used on the outer end of the 
shank or it may be secured by a solid 
pin driven through a hole drilled in 
the shank. — Contributed by Oliver S, 
Sprout, Harrisburg, Pa. 



Protecting the Edges of Chisels 

The one who carries tools around 

considerably or who has a trunk chest 

with drawers that necessitates turning 



Cov« br  ChlHl Bud 

on its side to place the cover on, will 
find that the tools become badly 
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nicked. To keep from dulling them, 
provide caps for the chisels and cover 
the bit ends by turning a small disk of 
leather on the screw. 

The chisel caps or covers are made 
of strong manila paper, wrapped 
around the tool end spirally and thor- 
oughly glued as the wrapping pro- 
ceeds. Leave the cap on the tool until 
the glue is thoroughly dry. Paint the 
outside with shellac, colored black. 



An Easy Way to Remove Corks 

When catsups, summer beer or grape 
wine is bottled, it is most convenient 
to seal each bottle as shown. Before 

inserting the 
cork into the 
neck of the bot- 
tle, lace a large 
flat pearl button 
on a piece of 
wire about 10 
in. long — the 
w^re attached 
to ice-cream 
buckets is con- 
venient for the 
purpose — then 
place the cork 
into the loop and drive it into the neck 
of the bottle. 

Have the two ends of the wire firmly 
twisted together at the top. Dip the 
whole cork, wire and all, into sealing 
wax or melted paraffin. When ready 
to open the bottle, knock off the wax, 
place a lead pencil under the wire, pull 
gently, and the cork is easily with- 
drawn. The button prevents the wire 
from cutting into the cork. — Contrib- 
uted by Miss Margaret S. Humphre- 
ville. Mount Pleasant, O. 




Truing Oilstones 

An India oilstone was used to put 
the finishing edge on a certain special 
knife, made in lots of several thousands. 
The sides of the work had to be main- 
tained almost flat, which made it nec- 
essary to true up the stones quite 
frequently to keep a true surface. 



The stones were made level by hold- 
ing them against the face of an emery 
wheel of the cylindrical ring form, 
which was run slowly for the purpose. 
This reduced them to a true flat sur- 
face. The grinding had, however, the 
effect of filling and glazing the face of 
the oilstone, something that involved a 
sharpening operation for which a flat 
metal surface, a sheet of emery cloth 
and a little kerosene were needed. 

A stone was grasped in both hands 
and given a dozen brisk rubs across 
the emery cloth saturated with kero- 
sene, and laid on the metal surface. 
The pores of the stone are thereby 
opened up, and the stone brought to the 
finest kind of a cutting surface. This 
process has also the effect of giving a 
more perfect flat face on the sides of 
the stone. When not badly worn, and 
for sharpening purposes only, this lat- 
ter process is all the stones require. — 
Contributed by Donald A. Hampson, 
Middletown, N. Y. 



Cutting Keyways on a Laihe 

The ordinary lathe can be used in an 
emergency for cutting keyseats in 
shafts. All that is necessary is to place 
the shaft between centers as shown 
in Fig. 1 and lock it so that it will not 
turn, set the thread screw on the car- 
riage for a large thread and feed a spe- 
cially made tool into the metal as the 
lathe turns. The locking device is 
shown in Fig. 2. The number of cuts 
taken will depend on the size of the 
lathe and keyway. 

As the tool comes to the end of the 




Shaft in a Lath* 



cut it is only necessary to cut out the 
feed, run the carriage to the starting 
point and proceed as before until the 
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desired depth is attained. The width is 
regulated by the width of the tool. If 
a wide keyway is to be cut it is best 
to cut a narrow keyway first and finish 
with a tool of the proper width. — Con- 
tributed by J. F. Tholl, Ypsilanti, Mich. 



A Fisherman's Fly Vise 

Finding myself unexpectedly within 
reach of some decent fishing one day, 

there was a 
question of ty- 
ing some flies, 
and nothing in 
the way of a 
vise being pro- 
curable, neces- 
sity called forth 
the substitute 
described here- 
with, which will 
be of interest 
to others who 
may be faced with the same difficulty, 
says a correspondent of the Field. 

The apparatus consisted of a pair of 
flat-nosed pliers, which I carried in my 
tackle box, and a block of hard wood 
in which a slot was cut to take the han- 
dles of the pliers, so that when they 
were pressed in the slot the jaws would 
close tightly. This proves as easy to 
handle and as efficient as any fly vise 
I have ever used. 




How to Make a File 

Procure a piece of steel and forge it 
to the shape desired, then heat it and 
lay on a piece of hard wood. Allow the 
heat to imbed the metal snugly in the 
wood. Clamp one or two pieces of flat 
brass over the blank to hold it while 
cutting the teeth. Take a flat cold 
chisel of the right width and start cut- 
ting the teeth from the tip end of the 
file, always putting the cold chisel 
close to the tooth that was previously 
cut. When cutting a coarse file the 
chisel should be held at a greater an- 
gle, the blows of the hammer should 
be heavier and the cutting edge of the 



chisel should be ground blunter than 
for making the finer-cut file. A very 
little practice will soon show the way 




Cutting the Notches in Steel 

of manipulating the chisel and ham- 
mer. Should the blank become bent in 
cutting the teeth, straighten it with a 
wood mallet. The file should be tem- 
pered quite hard. — Contributed by 
Chas. Bruderlein, New York City. 



Tilting a Barrel 

When the contents of a barrel reach 
a low ebb, the barrel needs tilting each 
time when more liquid is withdrawn. 
This disturbs the sediment, and the 
liquid comes out muddy. To prevent 
this, anyone with a few tools can make 
a tilting apparatus as shown in the 
sketch. A chain is hooked to the back 
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Weight Keeps Liquid Level with Faucet 

of the barrel and runs over a pulley, 
bearing a weight at its other end. The 
pulley is suspended from the ceiling 
by two staples. As the liquid in the 
barrel becomes less the weight raises 
the barrel, the liquid thus coming out 
clear to the last. 
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Automatic Wheat Dump 

The device shown in the sketch is 
intended for the same purpose as the 
automatic scales, says the American 
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Dump in Action 

Miller. The dump has a weight on a 
small bar, which can be set so that the 
box will dump with 30 lb. in either end. 
This will make 60 lb. when both ends 
are dumped. As the register works on 
every other dump, it registers 60 lb. 
or one bushel of wheat. 



Hardening Narrow Strips of Steel 

The method used by a correspondent 
of the American Machinist for harden- 
ing some narrow strips of steel with- 
out warping is given as follows: 

The pieces were % in. wide, ^ in. 
thick and 4 in. long. I used a pair of 
ordinary tongs and heated the pieces 
in an open fire to the proper temper- 
ature. I then quickly transferred 
them to a pair of cold cast-iron tongs, 
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Tons Jaw« for Hardening Steel Strips 

4 in. Wide, as shown in Fig. 1, the jaws 
of the tongs being the same width as 
the oieces were long. After quenching 



the pieces with these tong^, they were 
found to be straight and hard through- 
out. 

If, as is often the case, it is desirable 
to have the center of the pieces soft 
and one or both edges hard, they should 
be held in tongs made heavier, as 
shown in Fig. 2. When heated 
directly in these clamping tongs, the 
heat in the tongs will prevent the 
center of the piece from cooling as 
rapidly as the edges, and hence it will 
remain soft. 



OfFset Handle for Chisels 

Gouges and chisels with bent shanks 
are expensive, and where a great many 
of these tools are necessary, two sets, 
one of straight and one of bent shanks, 
makes a large parcel to carry. A de- 
tachable handle, as illustrated, will en- 
able one to carry only half the tools 




Handle on Chlael 

that Otherwise would be necessary. 
The handle can be changed from one 
tool to another. 

The handle should be made of box- 
wood or some other very strong and 
tough wood. Cut a groove in the lower 
part for the shank of the tool. A part 
of the shoulder and a little of the 
shank must be ground off on some 
gouges and chisels so that the tool 
handle will be in the same plane as 
the cutting edge. Make the ferrule 
and ring strong but very thin. This 
will save grinding the shank off, thus 
keeping it in condition to replace the 
old handle when desired. 



"Fishing" a Cork from a Bottle 

Double a stout cord and thrust it 
through the neck and into a bottle con- 
taining a cork, then invert the bottle 
and pull the string out The string 
will remove the cork. 
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Chuck. rnlvi'r»i:il. I'seil a** a Cenierlnu- Tocd.Hiiri 
Cirile. Cirt'unn'i'rence uhtainfd with a St|uare.l020 

Ci^tetn. IJeps'irinj^ a Hole In 1400 

<'i>«lern Straiiii-r irit»2 

Ci-.|irii»«. i'eTii-nt. Lining with raral!'ni l.'i'rt 

Clamp Coupling' f«»r a Water I'lpe iri72 

Cl:imp, llrci ntrlc. for W(»od Lathe Rest . . . . H»02 

Cl.-nnp. Handy KujI Cate 1441 

Cli-.Miiiiir a lliwly Shaft 1400 

Cle.iniii-' < IriML'i' <;ias»;«'s 1470 

Cl«anin:: ll"! Wat»-r Fronts. I'i|"e Coniieetlons 

for 1470 

Clocl:. cii:iij-i!iu' I'osiilon to Make Kun loiMJ 

<|iiik Ki\. Atlarliinu' Crank to l.'ilO 

Cloilo-s lloiik for Tent I'oles Ui.Ti 

<'|oihe-lini-. i:i«v;ttlni: 1401 

Cli.ihivlini-. Housinu in a T'lst 14:!M 

Clotl.inj. K-riioviii_: "Shine" fn»ni lO.'il 

<"oal Pail. lJ«-pairin:: 1471 

Co.il. KiMiirdini: Amount r>»ed in Sti*am 

P.mIIi r< 14011 

Coat and Hat Hani:«'r for Camp-rs l.'L'S 

Coal Il.iiiL'ir for the Simp ir»<i7 

Cofl* •■ !'.■: roiinfain TiTcilator for H;:;o 

Cold Si..rau'.-. Cellar for 1.'42 

Coii.rlnL- h'-n and Sii-.j f.ir La\inu'nut Work.l4:;i' 

CiiiMp:»-< :•!:«! IMxld-r^. CoinMnation 144."! 

Conii'M - r..:iin IN-!ih..ldfr lor l»;:n 

Ciinip:'-< l\"V, llamh ITiOS 

< .iiiipa^"--. P.e;un. renril Hold«T for HJO.'i 

Ciiiiipa'-'"«-». Honjf Made l.'iOti 

C.mir.i.' rioor. I»r\. for Stalls 1100 

Ci.ni!- '•■ i.'>~ H"!i->i "^ n."i;; 

Ci.n«*'i'' liootinu' r.|o«k.->. F.iilnre hv I»i-in- 

|...i.i!i .ri of 1 too 

Cm!i.;.'i- S!a'.-. r.'rni for M<iltIinLr I."i!»7 

i"..i:i.» . I in.: i:-'d r.ii'kiMi. Itep.iiriri:; Hilt 

(•••'Kin:-' \»-n! ilai'ir 1 P.i7 

( "I iH-r. r.!-a<^>< ami r.r>>ir/e. Heat I'lack I-'iiii>h 
 ■n MO'J 

< ..: k -ri-'-.i--'" fj.-m a I'.orM.- H'l.'IS 

(.■■!.> \:'-\ \N.i\ lo i:- m-.v. i«;::r, 

r.i!i.:- rm. S|«lit. t'lu-in:.'. ITiSi; 

Cmii'i '■ MiK'- r-»r .1 « • liar I r 14ol 

C.iiMil»r':ilM!n •• l'«r a Trapdi-or I."i74 

Ci.ijiif-r^* all. I»ai<ln:r I.'mO 

C'lSi.'iii.r < '..imp t-«r a Wati-r I'lpe ^''Z':: 

Co'ii'lln..'. I'".i\ll'h' 1 177 

Cra.kv in WaiS. Killing' iM-fore Talntln;: . . . 1 4sl 

Crank l'."X. IJiNaM-ii lim; loiIS 

Crank. I •••tathiMe Aui:«'r IOL'7 

Cranki-in "I'm In- T..0I l.V;7 

Cup. Tapei I»rlnkln;; laOO 



riirrycomb. Hom^-Made Robber 14S9 

Curtain Rod. Automatic Lifting 14.VI 

Curtain Stretchpr. Adju8tal»le 1«JH 

Cutter for IniaviUK Wofjd irM4 

Cyllndor Hi»ad. Itroken. Kra«*rK«'noy Rp|>alr on.l.'i4J 

Cylinder Heads. Taper Caskets for l»»i»0 

CylindiM-8, Automobile, Replacing mi:t 

Dairy Tall Hanjfer 1 4ril 

I»andolionH. How to Klii I.'.SO 

Dent in Automol»ile Fender. Removini; 1401 

neniini. Knd Panel, for a Heavy Border 14-^1 

DoKitni. I'anel ir.u." 

Desk, I'artnership ir»7I 

Diamond, Settini; fop DresniuK Kme:->* Wlieel'i.l.'iOO 

Die, Correct Way to Use iri'M 

Die-Cutting. Fine. To See Rearinj,'!* In l.VU 

Dipper, Holding on a VeMMel Rim l.Ms 

I MvIderH and ComnaMH. romblnation 144.% 

Ikig. Lathe, with .Notched (;rip 144.*, 

Door, Automatic Weather Strip for l.lt;*! 

Door Rutton Latch 14m; 

Door. Catch for Holding Open l.'rM 

D«M»r Cateh. Invisihie 1 4."iO 

D<H>r, Cellar. Counterlialanf*e fop 14.' l 

Dt)or. DouI)le-Swlng, Home-Made Hinp^ f«»p..l4S'j 

D<»or, Fastening a Hasp from Inside l."'i:!7 

Dour, Hinge Spring for 1024 

Door, Holding Oi)en I'lOo 

Dfw>r Knob. Loose. Fastening l."2.'; 

Di>or Latch, Klectric Connection for l.'VM 

Door Latch. Foot -(ipera ted i.V)4 

Door Locks. How to Fit l."^0 

D<Mir Mat Made of Old Ropes 14:50 

D<»or. I*reventing Rats Cnawing through l.'.",** 

Ihior. Screen. Driving Files Away from.... 1440 

DiMir-Opening Device, Simple l.'ilfl 

Doors, (^imp and Shed, I..ock8 for 1^1*5 

Doors. Non-Sagging i."iii2 

Doors. Two, One Pair of Hinp^s for l.'io7 

Dotting Atinchinent for Ruling Pens 14»i:i 

D«»wel-IMn H<des. liauglng 14;i:t 

] ►rapery-Hanging I'tde l.'2i» 

Draw a Wavy Line. How t<» 14.'! 

Drawer Rottoms. Wire Mesh lfl.*U 

Drawer, Stop for l.'t83 

Drawers. Bureau, Roller Bearings for l.'ll 

Drill Box. Twist 1440 

Drill Chuck. Ball-Crip Self-Centering 140l' 

1 »rlll. Ctmling 1.-40 

Drill. Hand, for Fine Work ii'.ju 

Drill. Home-Made Ratchet l.-.iMi 

Drill. Rock, How to Harden and Temper l.'l!l' 

Drill. Twist, Making riearaiice on l.'iSl 

Drilling Holes Central with Center Punch 

Mark i.-,21 

Drilling Holes In Lead Irt'jS 

Drilling H.des in Metal by Hand 14ft.'» 

Drilling Hi>les Larger at the Botttim 14SI 

Drills, Ratchet. Socki't for i.«ii)4 

I »rinking Fountain. Sanitary 1580 

Dinnplng Device for Wagons ITil.T 

Dynamite, Removing Key with 1634 

Earthenware. Cutting a Hole In i.'ftji 

Fccentrics. Turning l."17 

KJector for Kmptylug a Tul> 14}<2 

Klectric <\>nni>rtions for a DIning-Room Table. iri.'?2 

Flectrlc i'onnection for a Door I^tch l.';84 

Flectric Foot-Warmer i.-,io 

Fleet rlc Cas-Lighter. To Make l.-,37 

Fleet ric Meter. Testing i.-,i2 

l^hctriclan's Tape Carrier 14,"iO 

Fleet rr)-Magni't. Bit Removed from Partition 

^vith i4rtn 

Kh'vatlon. Measuring by Water Pressure. ... 14.'»« 

ilmery Wheel Switch \47t'2 

Fmery Wheels. Setting a Diamond for Dress- 

inir i.-,00 

Kn-'ine. Autonmhile. Filling Tires with 10.14 

KiiL'ine Foundatlon^i. Small 14Srt 

Fn:;ine. Fuel Kconomy of l.'is,1 

llnu'lne, Caroline. Mixing Valve for IIWS 

l^n^ilm-. New .Xutoniohlle. Cranking 1544 

Knirine^i. Automobile, Finding Loose Bearings 

In 1S29 

Knt:ravlnvr <»n Class 1601* 

Ftchlng on Class 1548 

F.xhauvr <*ut<>ut fiir Motorcycle Engine ISll 

Fxploslon In c,ns Cenerators, Canoe of 14S8 

Kye. Making In Rod End 1622 

Kye Shade 1547 



Bjct, Ua«Unlit« San Yonr 1626 

Btm. Protection from Intense Heat 1532 

Bja. Protector tor, Whilo Grinding 1482 



Ittlne 1304 



inrtacea Level 1466 n tor 14S4 



a ScrubblnK BruKli 



..1612 
..154T 
, . 15iH> 



..1469 
..1531 
. .1537 



1456 

1608 

1546 



..1666 
..1605 
.1547 



lec, BcmovlDR ttom Sidewalks with Stea 



1584 

itMitorB..I5N7 

1617 

141)5 
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Iron. Marklnip Id « RtructarftI Bbop 1536 

Iron. Wronfftit. DlHtloiniUbloR from Steel... 1592 

IroDlDjc-Ikmrd. Improved Sleeve 1455 

Ivory. Old. KITect 1500 

Jack. KtKtf, tor Iloldlnic Paint PotR 1515 

Ja«k. Kcr«rw. OIIIdk 1607 

jHvk. Small Srr«fw 1615 

Jack- Arm, I'ump. I{f*|>fllrini;c 1515 

Joint for Aeroplane Ton^^tructlon 1.171 

Joint. U'ipf, I>-ad ripe Connection without. .1437 

Kettle Lid BeUlner 1503 

Key  I»iin«fy. Jlow to 1508 

Key. Broken, Bepalrinic 1507 

Key I>ir-k 1488 

Key Piill#.r 1484 

Key, Removing; with Dynamite 1634 

Keyholf. I^rdjce In 1603 

Keying a Wtxnl Tull^' to a Shaft 1487 

Keyinic Foundation Tlml>eni 1447 

Keyiieat Ciauice 1617 

KeyiM'atinic a f^r^e Tulley by Hand 1618 

Key wayM. Cuttlu^p on a Ijithe 1636 

Knife Hone 1407 

KnifH, Ve^tabie Paring. Home-Made 1500 

&ali«>linfr liarrels 1563 

I^t^lN. TaMtinx on Tin 1457 

Ladder. Tombination 1510 

Ijiddffr FaKtenfr 1586 

l^dd(?r. ImproviHed 1470 

I^ddfr. Orchard 1631 

I^addcr. rn*v<>ntlnK I^'wer Knd from Slipping. 1604 

ladder. Sii;n Tainter'H Shelf for 1533 

l^dd«*rM, Fo<it Supiiort for 1540 

l^dderM, Talnt-fot Hanger Attachments for. 1461 

I^dle. Handy 1500 

Ijimp and Socket i'artv. Attachment IMug 

Made from 1530 

Lamp Cord AdJURter, Fh'Zible 1468 

I^amp. Portable, for the Oarage I.'i98 

l«amp. SubNtltute Howl for 1434 

i^ampH. Automoliilf*. I'oliMlilng JointM in 1508 

I^ntf'ru Hall, Keeping Upright 1515 

lapping To<il 1604 

Latch. l)(K>r Hutton 1480 

I^atrh. Door. Klcctrlc Connection for 1584 

Latch, Foot -0|>era ted lUmr 1554 

liathc. AdJiiHtlng ScrcwH of 1006 

l4ithf. AldM to Cm ting ThroadH In 1565 

l4itbe Hi'lt, Propfr Way to Shift 1486 

l^the Cut. "Chutterwr' 1487 

Ijithe CutM. Inarruratc 1437 

ijLtht*, Cuiting Krywayn on 1U.'{6 

I<atlH\ Cutting Worm OonrH on 1011 

I^the Ixig with a Notched Grip 1445 

I^the. Indlmtor for 14{)4 

loathe, Miirking Turned Work In 1464 

Lathe, Milling In 15.'>9 

Lathe, PollHhlng Wl 1 for 1624 

I^the KcHt, Wood. Kccentrlc Clamp for 1002 

I^tho. ToHtlng 1403 

loathe T(N)I. How to Harden and Ti-uumt. . . .1542 

l^thc Tool. Setting 1585 

I^th«>, Turning "Springy" Stork In 1527 

l^ithe WuyH. Cnre of 1400 

Lathe Work. Ctmt taring 1574 

l^awn Si»rlnklor. Ilonio-Mndc 1541 

Lawn. Mower Kntchrt. lU'pnirIng l.'>80 

Ij«»ad and Sold«'r. Scrap. Heclalnilng 1570 

Lrad. I)i tiling IIo1(>m In 1628 

lA*Ht\ Plpf Conni'dion without a W1in> Joint.. 1437 

I^'ftd PiiM', Short. CnHiIng 1466 

l«*titpring on a Imrk Orouud 1507 

liett4Tlng. Paint for 1448 

l^'ttorK and FigureH. Homo-.Mado Pattern. .. .14.36 

I^>vel. Kzti>ni|HirlziKl 1522 

I^'vel F*nHt<-nlugH. Adjustable, for Stralght- 

eilge l.-i44 

Level on a IMani' 1467 

lievellni; Table LegM 1023 

I^ver for Lifting Car WIihMn on Azlea 1491 

tavern. iJouble. for a Windmill 1031 

Light. Automatic Porch l.'>24 

Light. ImproviHed Safety ].'i50 

I<liu'. WHvy. How to l»raw 1451 

LbiuldH. Ha la nee for MeaHurIng Automat lea lly.l.'i84 

l^tck. HomeMade Window 1588 

I^k. Key 1488 

I^ick, Makeahlft Hook 1433 

< ^1^ Htud liolt 1636 



Locking Fiat-Hcftd Serewi 1545 

Locknat. Lag on Pipe to Hold 1608 

Ivxks. r>oor. How to Fit 1580 

Ix>ck» for Camp and Shed Doon 1616 

Locomotive Jackets, Attaching 16S5 

I»comotU-e li^lieel. Broken. Bepalrlnjr 1598 

Log Houseii. Concrete 1453 

Logs, I^reparlng for Sawing 1602 

Lubrication. Forcing br Centrifugal Force... 1538 

Lug on a Pipe to Hold a Locknnt 1603 

Lumber. Removing Stains from 1605 

Lumber Wagons. Bolster SUke for 1463 

Lumber Yard, Space Economy In 1591 

Magneto Bearings, Lubricating 1457 

Mail-Box Post. Rural 1540 

Mandrels, Driving 1487 

Mantles, Gas, Cleaning 1580 

Manure. Liquid, Method of Handling 1561 

Marking Gauge. Emergency 1588 

Mat. Door. Made of Old Ropes 1489 

Mats for Flower Pots 1587 

Measuring Liquids Automatically, Balance for. 1584 

Medicine Dropper 1483 

Metal. Drilling Holes in 1465 

Metal Planer, Cutting Arcs on 1590 

Metal Removed from Between the Teeth of a 

CroHKCut Saw 1588 

Bfeter, Electric, Testing 1512 

Milk and Bakery Check Holder 1598 

Milling In a Lathe 1599 

Milling Machine, Catting a Gear on 1582 

Mirror. Repairing 141^ 

Miter Box Made of Box Comers 1619 

Mltering and Squaring without a Sqoare 1478 

Miters. Sawing on a Cabinet Bench, Forms 

for 1517 

Mixing Stick 1556 

Monkey Wrench, Nut Holder for 1685 

Monkey Wrenches. Pipe-Tool Attachments for. 1596 

Motorboat. Anchoring 1629 

Motorcycle Engine. Exhaust Cutout for 1511 

Motorn. Inverted, Raising 1589 

Mottling Process for Tool Steel 1527 

Mouse-Proof Flour Bin 1478 

Moving a Steel Water Tower 1501 

Mumer, Gas-Engine, Made of Fannels 1568 

Mud Gun 1489 

Vall Box 1498 

Nail Set. Non-SIippIng 1479 

Nailing Warped Boards 1547 

Nails. Driving in Brick Walla 1555 

NailM. Finger, Softening 1681 

Nee<lle for tracing Bicycle Tires 1527 

Needle Protector. Rust-Proof 1508 

Nut Holder for a Monkey Wrench 1635 

Nut, Stubborn. Removing 1531 

Nuts, Cracking 1502 

Nuts, Four Ways of Locking. . . .-^ 1813 

Nuts, Hot, Removing 1555 

Nuts. LooHcning 1555 

Nut-Threading Tool and a Small Spanner 
Wrench 1800 

Oak Finish on Hard Pine 1450 

on. Boiling. Breaking Large BotUea wltb 1434 

Oil Can Bottom Spring 1452 

Oil Can. Extension Spout for 1808 

Oil Can SpoutK. Strainer In 1512 

Oil Cup. Home-Made Slght-Fieed for 1494 

Oil Drip of a Can. Preventing 1470 

on <;ia8Ne8, Sight -Feed. Preventing Clouding 

of rrrrTTi508 

on Pump. Hydraulic 1521 

Oil. Thick. Heating a Funnel for 1609 

oiling a Screw Jack 1807 

Oiling HushingH 1682 

Oilstones. Sharpening 1619 

oilKtoneM, Truing 1888 

OverallM and Jumpers, How to Fold 1581 

Packing Cutter 1484 

Pan. (*oal. Repairing 1471 

Pall Hanger. Dairy 1451 

Paint HruHh Drainer 1458 

Paint. Drying 1494 

Paint for Lettering 1448 

Paint. Keeping from Running Down a Broih 

Handle 1848 

Paint. New, Protecting from Fllea and Dirt. 1442 
Paint. Old, on Buggy. To Renew 
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Paint. Old. RemoTlnff with a Pneomatic Tool . 1455 

l*aint on Auto Wheels. Renewing 1451 

Paint Pot Haniser Attachment for Ladders. .1461 

I*alnt Pots, Roof Jack for Holdlnir 1515 

Paint. Slate-Colored 1520 

Painter's Scaffold Hooks, Holding Bracket for. 1506 

Painter's Shelf for a Ladder 1533 

Painting. Filling Cracks in Walls before 1481 

Painting SUirs 1616 

Painting the Bathtub 1562 

Panel Design 1505 

Panel Spacer 1605 

I*aper Gaskets for Cylinder Heads 1609 

Paper. Ingrain, Hanging 1509 

Paperhangers, Shear-Holaer for 1603 

I*apering. Preparing Plaster Walls for 1438 

Paraffin, Lining Cement Cisterns with 1526 

I»arallel Rule 1483 

I*artltion. Sliding SUll 1475 

Pasting Labels on Tin 1457 

Pattern. Old Piston Used as 1560 

Pattern Letters and Figures. Home-Made 1436 

Pattern Rule. Flaring 1598 

I'atternmakers. Eklge Center for 1520 

I*en. Home-Made Marking 1608 

Pencil Holder for Beam Compasses 1605 

Penholder for a Beam Compass 1633 

Pens. Ruling, Dotting Attachment for 1463 

Penstock. Lifting a Gate Covering from 1566 

Percolator. Fountain, for a Coffee Pot 1630 

Photograph, To Get a Natural View from. . . .1545 

Picture Frames. Fitting Glass in 1604 

IMncushion and Spool-Holder 1531 

Pine, Hard. Oak Finish on 1450 

Pinion, Kmergency Babbitt and Nails 1474 

Pipe Cleaner That Is Clean 1544 

Pipe Connections for Cleaning Hot-Water 

Fronts 1479 

Pipe Fittings. Bench Screw Made of 1625 

Pipe Fittings. Exhaust Cut-Out Made from . . 1404 

Pipe Flashings. AtUchIng 1457 

Pipe Guides for a Bench vise 1597 

Pipe. Lead, Connection without a >V1pe Joint. 1437 

P(pe, Lug on, to Hold Locknut 1 603 

Pipe, Short Lead, Casting 1466 

Pipe, To Fasten in Hose 1513 

Pipe Tool Attachments for Monkey Wrenclie8.1506 

Pipe, Water. Clamp Coupling for 1572 

Pipe Wrench. Simple 1601 

Pipe, Wrought-Iron, Testing 1627 

Piston, Old. Used as a Pattern 1560 

Piston Rings, Large. Handling 1405 

Piston Rings. Replacing 1483 

Piston Rings. Tool for Holding While Replac- 
ing Piston 1600 

Plane. Level on 1467 

Plane. Small Plow 1571 

Planer, Metal, Cutting ^rcs on 1590 

Planing the Ekiges of a Board Square 1535 

Plant Protector 1593 

Plants, Small Movable Hothouse for 1435 

Pliers. Double-Actlng 1623 

Pliers for Twisting Wire on Hose Connections. 1621 

Plow. Garden 1556 

Plowshare Tongs 1586 

Plug. Attachment, Made from Lamp and 

Socket Parts 1530 

Plugs for Filling Screw Holes. Cutting 1500 

Pole. Drapery-Hanging 1520 

Poles, Bamboo, Fastening Bolts in tbe End of. 1550 
Poles. Tapering Octagon, Gauge for Marking. 1593 

Polishing Wheel for the Lathe 1624 

Pond, Siphoning Water from 1431 

Porch Light, Automatic 1524 

Post, Housing a Clothesline in 1438 

Post, Ornamental Tie 1478 

Poats, Pulling 1629 

Power Hammer, Light 1449 

Prc«. Toggle-Joint 1550 

Primer, Charging , 1510 

Protractor. Carpenter's Square Used as 1473 

Pruning Hook 1604 

Palley, Bushing with Babbitt 1628 

Pulley, How to Cover 1464 

Pnlley. How to Properly Key 1508 

Polley, Large. Hand Boring Bar for 1435 

PaUey. Large, Keyseating by Hand 1618 

Palley, Wood, Keying to a Shaft 1487 

Palleya. Balancing 1480 

Pulleys for Aeroplane Construction 1664 

Palms. Loom. Boshing 1468 

Pomp, Hydraiule Oil 1621 

Pomp Jack-Ann, Bspalrlng 1615 



Pump, Removing Sand from Water In 1622 

Pump, Suction. Doubling the Lift of 1644 

Punch, Belt, Used for a Brush Handle 1522 

I*uuch Block for Small Holes 1458 

Punch. Boilermaker's Center 1621 

Punching Attachments for a Vise 1628 

Pirtty, Kitchen Sink 1602 

Suicksand. Converting into Rock 1447 
uarter- Sawing, One Method of 1477 

Back, Steel Tap 1457 

Radiator. Foot Rest on 1480 

Radiator Valve, New 1472 

Rafters. Measuring, Marking and Cutting 1446 

Ratchet Drill, Home-Made I,'i20 

Ratchet Drills, Socket for 1504 

Ratchet. Lawn-Mowcr. Repairing 1589 

Ratchet Wrench, Silont 1517 

Ratchet Wrench, Substitute for 1443 

Rats. Preventing from Gnawing through a 

Door 1538 

R^or Rlades. Safety, Sharpening 1465 

Rectangle, Kany Way to Reduce and Enlarge. 1487 

Refrigerator Drip l»an, Truck for 1592 

Refrigerator, Iccless I6IO 

Revolver, Holding Steady 1549 

Rifle. IIow to Set Sl^ht on l,'>49 

Riveting, Cuuntersunk. to Keep Rod from 

Turning 1487 

Rock. Converting Quicksand into 1447 

Rock Drill, IIow to Harden and Temper 1522 

Rod End, Making Ej'e In 1622 

Roof Gutters, False Bottoms for 1454 

Roof Jack for Holding Paint Pots 1516 

Roof ScaffoIdH. Bracket for 1617 

Rooflng Blocks, Concrete, Failure by Disinte- 
gration 1466 

Rope, New Way of Handling 1523 

Rope, Winding 1554 

Ropes, Old. Door Mat Made of 14.39 

Ropes. SulMtitute Turnbuckles for 1503 

Rubber Rands I'sed for Gaskets 1456 

Rubl)er Currycomb. Home-Made * 1439 

Rubber Hose, Preventing from Kinking 1.^123 

Rubber Shoe Heels, Repairing 1565 

Rubt)ers. Attaching to Shoes 1578 

Rule, Flaring Pattern 1598 

Rule, Parallel 1483 

Sand, Removing from Water In a Pump 1622 

Sandpaper, Use for 1501 

Saw Arbor. Self-Centerlng 1626 

Saw, Band, Squaring a Timber on 1623 

Saw, Crosscut. Metal between Te<»th Removed. 1568 
Saw. Preventing from Sliding on Sloped Sur- 
faces 1.583 

Sawdust Filler 1467 

Sawing Miters on a Cabinet Bench, Forms for. 1517 

Sawing, Preparing Logs for 1602 

Sawing Tu1»e8 at an Angle 1514 

Sawmill. Cutting Three-Comered Pii'reH in.. 1560 

Saws. Rrokf*n Rand, Brazing 1579 

Scaffold Hooks, Painter's, Holding Bracket 

for 1506 

Scaffolds, Roof, Bracket for 1617 

Scale and Scrlber, Combination 1457 

Scale Indicator and Gauge 1495 

Scales, Weighing without 1632 

Scraper, St<»el 1543 

Screen Door, Driving Files away from 1440 

Screw Heads, Covering in Cabinet Work.... 1483 

Screw Holes. Cutting Plugs for Filling 1509 

Screw Jack, Oiling 1607 

Screw .Tack. Small 1615 

Screw, Rusty, Turning 1449 

Screw, Tight Wood. Removing 1541 

Screw. Wood, I-,ocking 1601 

Screwdriver, Double-Bladed Offset 1563 

Screws. Fastening In Rrirk 1625 

Screws, Flat-Head, Ix)cking l.')45 

Screws, Holding for Slotting 1495 

Screws. I^rge. Turning with a Screwdriver. .1548 

Screws. Small. Inserting 1440 

Scriber and Scale. Combination 1457 

Scrlber. Brass Wire 1549 

Scnibblng Brush. Handle Attachment for.... 1507 
Shade Holder. Sash, to Permit Ventilation. .1490 

Shade Rollers. Tacking 1445 

Shaft Hanger Repair 1525 

Shaft. Rusty. Cleaning 1499 

Shaft's Speed Determined without a Speed 
Indicator 1632 



Rharti<.TooI tor Flndinj; Center Of 1630 

Brush Holder fOT. .1S»9 
1603 

^ '.'.".'.'.'.'.'.'.'.'.'.'.lilii 

Sik niiiiiiern to!;:!i::;;;!;;;!;)ST8 

1^ I^mtlDK I4T2 

e Liiree Game wltb 1461) 

Waterproof HUH 

HJiutti'r-iiiHva TvHler ir.lS 

ttlstil'Kevil. lIomi-'Made. ror Oil Cup 141)4 

Kluii In Ihe ItlDRt of UD Electric Fan 1010 

Rink l'l|i«i. To ClMn 144a 
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Tubes, Sawins at an Angle 1514 

Turnbuckles for Aeroplane Bracing 1537 

Tumbucklea, Snbetltnte, for Ropes 1503 

Turned Work. Marking in the Lathe 1464 

Taming Eccentrics 1517 

Turning Large Work, Center for 1516 

Turning **8prlng7'* Stock in a Lathe 1527 

Turning Tool . for Large Pieces 1441 

Tweexers. How to Make 1606 

Tweezers, Making 1574 

Twist Drill Box 1440 

Vmbrellas, Repairing 1583 

Unloading Device 1513 

▼acuum Sticker 1584 

Valve. Air Chock 1551 

Valve. Exhaust Cut-Out. Made from Pipe Flt- 

tlngii 1494 

Valve. Mixing, for Gasoline Engine 1608 

Valve. New Radiator 1472 

Valve or Brake->Vheel Wrench 1488 

Valve Seats. Abrasive for Grinding 1588 

Valve Stem. Broken. Repairing 1585 

Valve Stem. Tool for Inserting 1467 

Valve Wheel. Turning a Bit with 1490 

Valves, Gas- Engine. Tool for Reseating 1464 

Varnish. To Keep from Crawling 1431 

Vats and Tanks. Cement-Concrete 1528 

Vegetable Paring Knife, Home-Made 1500 

Ventilation, Satth Shade Holder to Permit ... 1490 

Ventilator and Draft Deflector 1619 

Ventilator. Cooking 1497 
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Vise. Fisherman's Fly 1637 

Vise. Punching Attachment for 1628 

Vise. Wedge for a Wood- Worker's Bench 1438 

Vulcanlzer, Home-Made 1519 

Wkgon Tires, Upsetting 1498 

Wagons. Lumber, Bolster Stake for 1463 

Wagon-Unloading Device 1513 

Wall. Newly Painted, Protecting from Flies 

and Dirt 1442 

Wallpaper, Preparing Calcimlned Celling for.. 1566 

Walls, Damp. Remedy for 1513 

Walla, Forms for Cement Coping on 1442 

Walls, Plaster. Preparing for Papering 1438 

Washers, Fiber, Tool for Cutting 1510 

Washtub for Use in a Sink 1578 

Water. Drinking. Keeping Clean for Chickens. 1535 

Water Heater, Base Burner as 1549 

Water Heater. Home-Made Instantaneous. .. .1514 

Water, Heating in a Church Baptistry 1541 

Water Jacket, Cracked, How to Repair 1460 



Water Pressure, Measuring Elevation by.... 1466 

Water, Siphoning from a Pond 1431 

Water Still. Home-Made 1556 

Water Tower. Steel. Moving 1501 

Weather Strip, Automatic, for a Door 1566 

Weather Strip, Tin. for a Hinged Window . . 1555 

Wedge Vise for a Wood-Worker^s Bench 1438 

Weighing without Scales 1632 

Weight, Halving Pull of 1461 

Welding Steel without Compounds 1581 

Well, Inexpensive Drilled 1594 

Wheat Dump. Automatic 1638 

Wheel, Broken Locomotive, Repairing 1.593 

Wheel. Repairing Cracked Spoke in 1606 

Wheelbarrow Handle Shield 1550 

Wheels. **Toelng" 1481 

Wheels, Vehicle. Grease Cup for 1483 

Whistle, Safety 1540 

Whitewash, Removing 1560 

Windmill, Double Levers for 1631 

Window, Hinged. Tin Weather Strip for 1555 

Window Lock, Home-Made 1588 

Window Sash Stop 1536 

Window Stop 1467 

Window Weight, Cellar 1631 

Window Wiper, Old, Renewing 1430 

Windows, Double Glass 1628 

Windows, Loose, Anti-Rattle Clip for 1634 

Windows, To Keep Free from Frost 1552 

Windshield, Polishing 1506 

Wire Fences, Tension for 1501 

Wire Mesh Drawer Bottoms 1633 

Wire Mesh, Keeping from Sagging 1443 

Wire on Hose Connections. Pliers for Twist- 
ing 1621 

Wire Stretcher, How to Make 1502 

Wires, Service, Noise Caused by 1573 

Wood. Bending 1509 

Wood Box in the Wall of a House 1529 

Wood, Cutter for Inlaying 1574 

Wood Cuttlng-OCr Tool 1527 

Wood Screw. Locking 1001 

Wood-Turner's Tool 1407 

Wood-Turning Tool, Hand 1504 

Wood-Worker^s Bench, Wedge Vise for 1438 

Workbench, Protecting the Edge of 1496 

'Wrench, Monkey, Nut Holder for 1635 

Wrench. Ratchet, Substitute for 1443 

Wrench. Silent Ratchet 1517 

Wrench, Simple Pipe 1601 

Wrench, Small Spanner, and n Nut-Thread- 
ing Tool 1600 

Wrench, Valve or Brake-Wheel 1488 

Wrenches, Monkey, Pipe-Tool Attachments 
for 1596 

Yoke, Anvil 1499 
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Wetting a Grindstone 

Grindstones are frequently made so 

as to have the lower edge run in water 

in order to obviate the necessity of 



r-^\ 



How to Spread Fertilizer 

Fasten a common rotary black- 
smith's blower to a small hand sled 
and attach a 6-ft. length of 2V4-in. rub- 
ber hose to the delivery pipe. Make a 
hopper of an old can and attach it so 
as to feed the fertilizer into the side 
opening of the fan. The slight vibra- 
tion of the turning fan will work the 
fertilizer into the fan wheel. The air 
current will force it out through the 
rubber hose. The device is worked by 
two men, one man handles the hose 
while the other turns the fan. A horse 
is used for drawing the sled over the 
field.— Contributed by J. W. Bau- 
holster, Gresham, Oregon. 
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pouring water un the face. When 
the stone is not in use, the lower part 
is always in the water, usually at the 
same portion of the circumference, 
which soon softens and wears out of 
true. 

When the grindstone is set up, bolt 
a disk t)f wood against the stone. The 
wood should be of sufficient thickness 
to allow a narrow detachable-link 
chain to run over its circumference, 
Fa.'iten a flange of tin or sheet iron 
against the board to keep the chain 
running in place and attach a water 
trough under the stone, so the water 
level will not touch its surface. The 
chain runs in the water at all times, 
and carries the water to the surface of 
the stone. — Contributed by C. R. 
Poole, Los Angeles, Cal. 



An Electric Vacutim Cleaner 

The principle on which many 
vacuum cleaners operate is the setting 
in motion of a large volume of air, and 
the efficiency of such cleaners is pro- 
portional to the volume of air set in 
motion rather than to the degree of 
vacuum created. The air being in mo- 
tion carries with it dirt and dust which 
are subsequently sifted or screened 
from the air. 

If a box is constructed and an or- 
dinary electric fan placed so that the 
fan rotates in an opening in one end, 
the chief essential part of the cleaner 
will be completed. In Fig, 1 is shown 
such an arrangement. The other end 



C Putty is composed of dry whiting 
and raw linseed oil. For glazing, add 
about 10 per cent of white lead to in- 
crease durability. In hot climates a lit- 
tle cotton-seed oil should be added to 



Pan In End of BoK 



of the box should have a funnel shaped 
inlet as shown in Fig. 3. A bag is 
made of cloth, preferably cheesecloth. 



prevent the putty from drying too and tied around the neck of the funnel, 
quickly. the other end being fastened in the box 
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with screweyes turned into the sides 
just back of the motor. 

As it is necessary to remove the bag 
for cleaning, one end of the box should 
be fastened with carriage bolts and 
thumbscrews as shown in Fig. 2. All 
joints should have a strip of chamois 
skin or other soft material placed in 
them so that little or no air enters the 
box except through the orifice in the 
end provided for the passage of the 
dirt and dust. 

When the motor is started, the fan 
tends to create a vacuum in the box, 
but the air rushes through the open- 
ing in the end of the box, carrying 
with it dirt and dust which are kept in 
the bag while the air passes through 
the cloth. A good electric fan costs 




Joints and Air-Tube Connection 

very little in comparison to a vacuum 
cleaner. — Contributed by J. E. Mc- 
Intire, Watsontown, Pa. 



Tie Post for Wharves 

Owing to the friction between the 
ropes and the iron posts when the de- 
sign shown at A in the sketch was 
used, a new line had to be supplied 
every day, which made it quite an ex- 
pense. A scheme was successfully 
carried out by a ferry company which 
reduced the repairs to a very low 
figure. 

A post was made as shown in the 
second figure, in which B is a straight 
iron post bolted at C to the wharf D. 
A collar, E, is riveted to a plate, F, 
which fits around the post B. On top 
of the post is a disk, G, held by a bolt, 
H, which allows the part F to turn and 
remain in place. When the line is 



thrown over F and resting on E to tie 
up the boat there is no appreciable 




Two Forms of Posts 



friction on the line. — Contributed by 
Maurice Baudier, New Orleans, La. 



Angle Faucet Fitting 

Finding it necessary to connect a 
large tubing to a small hose connec- 
tion at a certain angle and not having 
a proper fitting, I cut oflF a portion of 
a worn-out faucet as shown on the 
line AB, Fig. 1., and placed on the 
hose connection at the desired angle, 
securely soldered to make a satisfac- 
tory job as shown in Fig. 2. 

To secure it at the proper angle be- 
fore soldering, wedges of brass or 
copper wire were driven in tightly be- 
tween the hose connection and the 
faucet end, as shown in Fig. 3. The 
other end of the faucet section was 
plugged with paper to prevent the sol- 
der from running where it was not 
wanted. The hose connection was 




Fis.l 
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Parts of Old Faucet 



tinned before it was placed in the 
faucet section. — Contributed by J. M. 
Kane, Doylestown, Pa. 



CTA good polish for woodwork is a 
mixture of 2 parts copal varnish, 1 part 
gum arabic, 5 parts of shellac cut in 
100 parts alcohol and thoroughly 
mixed. 
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Primer for Automobile Engines 

A primer is almost indispensable for 
the owner of an automobile, especially 
in cold weather. The method of install- 
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Parts of the Primer 
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ing^ a primer in a machine is shown in 
Fig. 1. A cross section of the primer 
and the method of connecting the parts 
are shown in Figs. 2, 3 and i. In this 
way any number of cylinders may be 
connected. 

The gasoline supply comes through 
the pipe C and enters the small cham- 
ber A through the opening D. This 
keeps the chamber A filled at all times. 
The action of throwing over the small 
crank shown in Fig. 6 causes the 
charge to be turned into the cylinder. 
The amount of gasoline may be ad- 
justed by the small screw B. The nut 
and washer A and B, Figs. 4 and 5, are 
used to keep the cone-shaped valve in 
place. — Contributed by D. H. Fair- 
child, Pana, 111. 



Friction Hold for Drilling 

A piece of metal of such a shape 
that it is hard to hold and too small 
to bolt on a drill-press table makes a 
(liflicult thing for drilling. Such a 
piece of metal can be kept from turn- 
ing by placing a stiff piece of paper or 
emery cloth between it and the table. 
This method is very effective. — Con- 
tributed by H. W. Hankin, Troy, 
New York. 



Concrete Mixtures 

A rich mixture is composed of 1 part 
cement, IV2 parts sand and 3 parts 
gravel or crushed stone. This mixture 
should be used for structural parts 
where water is to be kept from col- 
umns and other parts subjected to 
high strain. 

A standard mixture is composed of 
1 part cement, 2 parts sand and 4 parts 
gravel. This should be used for ma- 
chine or engine reinforced foundations 
subject to vibrations, for reinforced 
beams, columns, arches, floors, and for 
watertight work such as tanks, conduit 
sewers, etc. 

A 'medium mixture consists of 1 
part cement, 2Y2 parts sand and 5 parts 
gravel. This mixture is used for or- 
dinary floors and machine foundations, 
piers, thin foundation walls, abut- 
ments, retaining walls, sidewalks and 
heavy wall sewers. 

A lean mixture is composed of 1 
part cement, 3 parts sand and 6 parts 
gravel. This mixture should be used 
only for unimportant mass work, 
heavy walls, backing stone masonry 
and for large foundations supporting 
a stationary load. — Contributed by G. 
M. Peterson, Buffalo. 



/ 



Repairing a Mirror Friction Hinge 

The mirror and frame on a dresser 
and chiffonier very often come loose 
from the stand- 
ard and then , / 
the friction ; j 
hinge will / / 
break As it is / 
hard to procure / 
these hinges, I / 
make them f 
from shad e- 
roller brackets. 
The ends hav- 
ing the holes for the roller pins arc 
riveted together to make a hinge joint 
and their bases are fastened to the 
mirror frame and standard as shown 
in the sketch. — Contributed by Jos. L. 
Schrieck, Portsmouth, O. 
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DriUing Deep Holes 
When drilling deep holes with a 
twist drill the cutting ed^ should be 
ground so that the point will be a little 
out of center. This will make one cut- 
ting edge longer than the other, thus 
causing the drill to make a trifle larger 
hole. This gives clearance to the drill. 

Wire Firebox for Burning Papers 
A firebox for burning waste matter 
should be in every yard, providing no 
city ordinance prohibits the burning of 
refuse on personal or public property. 
The box can 
be made by 
any boy. Pro- 
cure two iron 
hoops from a 
barrel and at- 
tach to them a 
piece of poul- 
try wire 34 
in. wide for 
depth. Three 
stout braces of 
heavy wire or 
straight pieces 
of iron can be 
interlaced through the wide meshes to 
support the wire on the sides. To at- 
tach the wire at the top and bottom 
hoops cut the wire and fasten the 
edges securely with short pieces, using 
a pair of pinchers to square the ends 
and bend under all projecting points. 
While this is useful for its original 
purpose, it also offers a good sugges- 
tion for making a pretty flower trellis. 
Fill the center with red salvia and sur- 
round with myrtle or ivy. — Contrib- 
uted by Margaret S, Humphreville, 
Mount Pleasant, O. 



Laying Terra-CotU Sewer Pipe 
Much time and labor can be saved 
in laying terra-cotta sewer pipe by 
using the device shown in the sketch. 
The base is a piece of wood about 
5 ft. long and 1^ in. square. These 
dimensions of course will vary with 
the size of the pipe used. On this is 



fastened another piece of wood about 
21 in, long and 1^4 in- square. Two 



Lev« Cot Llftlni Til* 

braces are attached as shown in the 
sketch. 

To use this device it is only neces- 
sary to lift the stick by the long end 
and push the pipe in with the knees. 
I have seen one man lay 36-in. terra- 
cotta pipes with ease by means of this 
little device. — Contributed by Gilbert 
A. Wehr, Baltimore, Md. 



A Wall Clothes Rack 

The towel or clothes rack shown in 
the sketch has the advantage over the 
ordinary kind that it is always ready 
for use while it is out of the way 
when not in use. The main arms are 
17 in. long, 1 in. wide and V2 in, thick. 
Four bars are fastened in holes bored 
in the arms at equal distances apart. 
The holder for the arms is made of a 
piece of wood, 2 in. wide, % in. thick 
and as long as the space will allow for 
the rack. Two blocks. 5 in. long, 2 in. 
wide and % in, thick, are fastened to 
the ends of the strip as shown in the 
sketch. The arms are pivoted to these 
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blocks by driving a large nail through 
the end of each arm and into the 
block. When the rack is not in use, it 
is turned back against the wall,— L. R, 
Buzzell, Maiden, Mass. 



POPULAR MECHANICS 



Removable La-Jim-Tennis-Nct Pole 

'i'hf: ::';i ;j,!e ^hiv.n i~ ejpecially 

iday^dl t'j c.-JTitry places where a ten- 

iii- 'joun is v.iritt-.i with the least pos- 



i-Uiy aiut wiierc ii is desired to 
lawn wiilK'Ut ob.-ilniction for 

i; nr inUiiij; ['urijosos, says the 

K'w^T i-iid oi the post is set in a 

i;i'i i-i s.'livUv enilicildcd in the 

V\::< K'\\- lus a brfre flat 

'■r.y-U '- o>.'\i.Tvd with earth and 

■.:•.< ^^.■■: -..i-VH-d. "l-he |<..lc has 

 v-.--^-. '-, .-; •",;do ti' slip over 
-■ ' -.■-.•■- .:-,! h'\-. -Jie net is 
,■ \'\ .■■ :- vM-'-cv! s:;' -it aii ait^le. 

  ■>■■ .■■■-■ "•^- ■■- \' ;'iere is 

  n  .■■ - ■■.■■■ ,1 -r.vved 
'■ \ \ .■■^-■■, 'V ■< provided 

.  .■ ■■• ^ .-^v «,', when 



An Electric Sign Flasher 
The arrangement (or alternately 
flashing the lights on our flrm name 
and the name of our business I made 
principally of wood binding strips used 
for fastening windows in the frame. 
The pieces A, B and C are fastened se- 
curely together with two bolts. The 
piece B is about 6 ft. long and has a 
small weight fastened to the lower end 
and is pivoted on a screw E which is 
turned into the wall. 

The piece F is C in. long and is fas- 
tened on the back of B with a screw. N. 
so that its upper end can move from 
A to C and vice versa. In this piece a 
screw, G, is fastened so it will come in 
contact with the thumbscrew ends H 
and J alternately. In the top end of F 
a hatpin is driven to form a sprint; 
which strikes two nails alternately, as 
the piece B swings. 
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Dm*11i of Plaahd' 

When the piece B swings, it causes 
the hatpin to strike lirst one and then 
tin; other nail, causing the screw G to 
t.uch tirst the end of the screw M and 
■:;.-it J, and so on, making contact for 
■.'ii.' electric current to travel through 
.::!.■ magnet and then the other. The 
—a^net attracts the metal of the nuts 
■vjced on the sides of R. The strip K 
•< !nade of metal and fastened loosely 
■tt -.iie upper end ot the piece A. The 
■i!:er end lies on a bend in the hatpin, 
'.'his holds the screw G in close contact 



POPULAR MECHANICS 



until it is driven to the other side. The 
electric connections are shown. The 
flasher when started will run contin- 
uously as long as the current is ap- 
plied. — Contributed by Ralph Edwards, 
Spencer, Ind. 

Face Lotion for Mechanics 

A good lotion for removing grease 
and dirt from the face and hands can 
be made according to the following 
formula : To 7 oz. of pure alcohol add 
1 oz. of glycerine and a drop or two 
of camphor. This not only dissolves 
the grease, but reduces the size of the 
pores in the skin thus preventing the 
muddy appearance of most mechanics. 
The solution is quite harmless. In 
cold weather it will prevent cracked 
hands if used after washing. — Contrib- 
uted by Loren Ward, Des Moines, 
Iowa, 

Subatitute for a Flush-Box Release Ball 

The rubber release ball in my toilet 
flush-box became unserviceable and 
had to be re- 
placed. For a 
substitute I re- 
moved the rub- 
ber from a 
cheap plumber's 
force pump and 
fastened it with 
a brass screw 
to a circular 
piece of painted 
wood. A cork 
was fitted in 
the place where 
the handle was 
removed. This 
works as well as the original ball. — 
Contributed by Lloyd G. Miller, 
Chicago. 

CTack an old sack or other piece of 
cloth on the top of the door frame so 
that it will drag over the back of cat- 
tle as they enter, and it will keep most 
of the flies out of the building while 
milking. 




Self-Starting Siphmi 

The little siphon shown in the 
sketch has proved very useful in lab- 
oratory work in siphoning certain 
solutions such 
as sulphuric 
acid or nitric 
acid when it 
would be dan- 
gerous to start 
the siphon by 
the usual meth- 
od of sucking 
until the tube is 
full. 

If made of 
one piece of 
glass tube, so 
much the better, 

although I have found it easier to use 
two or three pieces connected with 
rubber. The ratio between the lengths 
of A-B and B-C must be about as four 
is to five. To begin with, the solution 
must be high enough to cover the first 
bend, then according to the law that 
a liquid always seeks its own level, one 
would suppose that it would enter the 
tube and settle at a point between B 
and C. However, the kinetic energy 
produced by the falling of the liquid 
from A to B is sufficient to force it up 
over the bend C. From there it simply 
falls and the siphon is in running ac- 
tion, having started automatically. — 
Contributed by Willis H. Cole, Brook- 
lyn, N. Y. 



KnurU Attached to a Chuck 

A novel way of using knurls is 
shown in the sketch. The knuris are 
attached to the jaws 
of a three-jaw univer- 
sal chuck with small 
studs made to fit the 
holes in the knurls. 
When not in use, 
they can be removed. 
— Contributed b y 
John M. Newbig, 
Brooklyn, N. Y. 
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File or Screwdriver Holder 

A very ronvfrnient file or screwdriver 

h'll'l^r ryi;jy h^- made of two strips of 

}i''t frjrt;ii -parrel with a }-:-\n. block 
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arni protractor, and not being 
z:f ird such an instrument I 
cc a I^J-cent pocket mie and 
rrcr. Tire pre tractor was fas- 
:: the rule wiA screws taken 
isc^rded dectric light fixtures 
dansp was made of a binding- 
taken from an old battery, and 
f brass B. Hie protractor was 
so that it did not quite reach 
ctzter edge of the rule and was 










fastened on so that the 90-deg. line 
coincided with the inner edge of the 
rule. The angles were read against 
the inner edge of the arm. Either arm 
can be used against the T-square, as 
the rule is thicker than the blade of 
the T-square, which allows the project- 
ing end of the protractor to pass over 
it. When the protractor is set the 
same angle can be ruled on either side 
of the 90-deg. line without changing 
it over. 

The ends of the rule were cut off at 
the first joint as the hinge made a 
projection that would not allow the 
instrument to lay flat This made the 
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arms only 6 in. long, bnt did not prove 
a drawback, as the line could be pro- 
duced by sliding the T-square up and 
moving the instrument along until the 
lines coincided. — Contributed by F. G. 
Carscallen, E. Las Vegas, New Mexico. 



Forcing Out Obstruction in a 
Drain Pipe 

Instead of sending for a plumber or 
borrowing a force pump from a neigh- 
bor, I use the top of an ordinary pot 
in a sink when the outlet becomes 
obstructed. When the drain pipe is 
stopped the sink fills with water and 
I take the top of the pot and place it 
over the opening and quickly give it a 
hard pull upwards. The suction cre- 
ated is sufficient to clear the pipe. — 
Contributed by B. A. Taylor, Halifax, 
Nova Scotia. 

Keeping Squirrels out of Trees 

The device shown in the sketch is 
used to keep squirrels from climbing 
trees and de- 
s t r o y in g the 
nuts. It is made 
of heavy tin or 
sheet metal fas- 
tened together 
with stove bolts 
after it is in 
place on a tree 
trunk. The de- 
vice also pre- 
vents small boys from climbing a tree. 
— Contributed by Chas. M. Horsfield, 
Kansas City, Mo. 

Use for Old Iron Beds 

The illustration shows how a part of 
an old iron bed, or one that has been 
through a fire can be utilized for an 
ironing-board stand, all of which can 
be placed in a closet when not in use. 
All that is necessary is to thread the 
ends of the legs and add an extra 
length of pipe, using a coupling to 
connect them and employing three el- 
bows and two floor plates, all of which 
are shown in position in Fig. 1. 



IienlnC-BDsrd aDil Tabia Supparta 

If two legs are made like the one 
shown in Fig. 2, and a nicely finished 
board screwed to another side rail of 
an iron bed, through which holes have 
been drilled to receive the screws, a 
most serviceable invalid's table can be 
made that will reach across a bed in 
front of the patient. Such a table, 
when not in immediate use, can be left 
in position and placed across the foot 
of the bed. It also has the advantage 
of being easily stowed away in a closet 
in a compact package. — Contributed 
by Victor Labadie, Dallas, Texas. 

CWhere large posts of oak are to be 
used in making a chair or any piece of 
furniture, plain oak can be used many 
times instead of the quarter-sawed, 
thus saving at least one-half the cost 
of the lumber. The only requirement 
is that pieces of heavy plain oak each 
having one or two quartered sides 
be selected. 



CA much better way to keep gauge 
glasses than on a string is to set them 
on end in holes, bored in a wood block 
of sufficient size. 
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Belt Hook Used as a Bench Stop 

A very good bench stop can be made 
from an ordinary metal belt hook. 

Procure one 
that measures 
% by 1% by 
2y2 in. and 
straighten out 
the points on 
one side as 
shown by the 
dotted lines in 
Fig. 1. If the 
points are too sharp, round them off a 
little with a file. Lay the hook on the 
bench top at the place wanted and 
strike the part marked A to drive the 
points H into the wood. Raise the 
jifjints that hold the work C with the 
claw of the hammer. — Contributed by 
VV. A. Lane, El Paso, Texas. 
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Homemade Ear Phone 

A person who was slightly hard of 
hearing made a phone that enabled 
him to hear quite well while in church 
or at public meetings. While the 
|)honc is visible, it is not unsightly, if 
carefully made. It is constructed of 
paper glued together over a wood 
form as shown at A in the sketch. The 
form is first covered with a thin sheet 
of paper carefully shaped over the 
rounded end and the edge is pasted to 
the wood at 1^ F. The thin paper is 
then covered by gluing narrow strips 
of brown wrapping paper all over the 
surface as far back as the line E F. 





Phone Made of Paper 



coverings. When the paper drys, nib 
it down with a very fine emery cloth or 
sandpaper, cut it neatly on the line 
C D, and slip it from the mold B. A 
hole is cut in the flat side to fit the ear 
near the head. The phone is very light, 
and, if carefully fitted, it can be worn 
without annoyance or fear of falling 
off. The phone acts on the same prin- 
ciple as placing the hand behind the 
ear.— Contributed by J. E. Noble, 
Toronto, Canada. 



Cover it again and lay the strips so as 
to cross the first layers. Repeat the 
operation until there are six or eight 



A FUe Holder for Flat Work 

The tool or handle shown, when 
clamped to a large file, comes very 
close to being a planer when it is re- 
quired to remove stock from a flat sur- 
face. For metal use a long file and for 




Holder is Uoed Like m Plane 

patterns use a short one, says a corre- 
spondent of American Machinist. A 
short file can be made of a 14 or IG-in. 
file, cut in half by grinding, then remov- 
ing the tang and squaring the end, 
thus making two short pieces. 

The holder consists of a piece of 
machine steel, A, with jaws, G G, and 
a hub, H, through which a Vi-in. hole 
is drilled and reamed to receive the 
shank end of the jaw B. The jaw 
B is made of tool steel, threaded for 
a casehardened nut, C, and the inner 
surface of the jaw milled the same as 
the jaw of a vise. The position of the 
pin for holding the shank of the jaw 
B is shown by I. To allow a lateral 
motion for the jaw B in the boss H, 
a slot or key way is cut to fit the pin I. 
A wood handle D, such as used on car- 
penter's planes, is fastened to the 
metal A, with two bolts, E and F. 
A section of the file is shown clamped 
in position. 
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Homemade Derrick Crane 



A simple and cheaply constructed 
hand-power windlass and derrick is 
often desired for lifting bulky objects 
a short distance, loading heavy articles, 
etc. Figure 1 shows one type of crane. 
The bearing of the arm of the derrick 
is arranged to allow it not only to rise 
up and down but to revolve around the 
center post. One of the clips is shown 
at A. A windlass can be attached to 
the post with a stationary bearing or 
with one like that used for the arm 
with the extension as at B. The diam- 
eter of the post should be about 4 in., 
or heavy enough for the work it is in- 
tended. The bearings of the arm and 
windlass are IV^ in. less in diameter. 
Any local blacksmith can make them 
and other iron fittings that are needed. 
The ends of the boom are supplied with 
parts as shown at C and D. 

A boom derrick arranged as in Fig. 
2 will be found of great service for 
loading and unloading boxes, barrels, 
sacks and any heavy articles stored in 
a basement. One man without some 
mechanical assistance of this kind is 
often unable to lift heavy articles from 
a cellar-way and load them on a wagon 
conveniently, and even if several men 
engage in the work they cannot remove 



wood 10 or 15 ft. long for the boom. 
Insert a heavy iron pin in the top and 
lower end of the post and shrink iron 




Pic- 1 — Hand-Powet Derrick 

and load the articles as easily and 
speedily without the derrick as they 
can by its help. 

Use a stout piece of timber for the 
derrick post, not less than 4 in. square, 
or a round pole, and a square piece of 




Pig. 2 — Derrick Crane 

bands around the wood. Hinge one 
end of the boom with iron straps and 
bolt them to the post about 5 ft. from 
the bottom, and on the other end put 
a band with eyes or hooks. If the post 
is round, the boom may be hinged by 
using a band on the post and a knuckle 
joint similar to the one shown in Fig. 
1. These can be made of old wagon- 
tire iron. The top pin of the derrick 
post is held by a strong projectinp^ iron 
or wood cleat, or one of the building 
timbers, and the lower pin revolves in 
a wood block having an iron socket or 
a heavy stone with a hole drilled to 
receive it. 

The top of the post and end of the 
boom are connected with a rope and 
single pulleys or by a double-block 
tackle. One man with ordinary exer- 
tion will be able to handle conveniently 
a very heavy weight, which, when 
elevated by means of the boom, can be 
swung around to the point desired for 
loading or unloading. If a pulley is 
attached to the building near the foot 
of the post, the rope may be conducted 
over it and have a horse or windlass 
attached, when it is necessary to 
handle unusually heavy objects. — Con- 
tributed by J. G. Allshouse, Avonmore, 
Pennsylvania. 
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A Hose Reel 



Grinding Carburetor ValvM 

An ordinan- nail keg hung on a shaft An expanding watch-key makes an 

as shown in 'the sketch makes a good effective tool to grasp the stem of the 

hose reel. The sUndards are made of needle valve of a carburetor when 

^ grinding in a valve. As the stems of 

these valves are usually so small that 

it is difficult to get at them and to 

hold them securely, this watch-key 

kink is a great help in grinding in, 

removing and replacing valves of this 

class. — Contributed by James M. Kane, 

Doylestown, Pa, 



Kes on Stixulird 

five pieces of 2 by 4-iii. material braced 
with two TM-in. strips. Two nails are 
driven into the keg at A to hold the 
hose end connection. The shaft can 
be made of an ordinary K' or ?4-in. rod 
with a crank bent on the end. — Con- 
tributed by Theodore Becker, Kansas 
City, Mo. 



Combined Washer and Nut Lock 

Xuts and bolts on wood framework 
frequently come lnosc. A waj- to pre- 
vent this is to secure a suitable piece 
(if iitlht iron 
and cut it as 
shown in the 
sketch. It is 
then placed 
over a bdlt and 
the points bent 
down so they 
will press into 
the wood as the 
nut is turned. 
When the nut is set, turn up the iron 
clips to lock it, — Contributed by W. 
A. Jaquythe, Richmond, Cal. 



A Potato Baker 

The potato baker I made consisted 
of two pieces of sheet asbestos, 18 in. 
long, I'i in. thick and 4 in, wide. Over 
these pieces I placed a piece of tin, 18 
in. long, 11^2 in, wide, turning it over 
from the top and lapping on the bot- 
tom. Through the pad there were 
driven several nails on the points of 
which the potatoes could be impaled. 
The handle was made by folding a 
strip of tin over several times and 
driving brads through the end of the 





Aibotoa Pad! wlOi Hall* Pntndloc 



pad. Potatoes baked on this device 
cook through and through and are 
very mealy, — Contributed by Joseph 
II. Xoyes, Murfreesboro, Tenn. 



How to Make Paracentric Keys 

Probably nothing is more puzzling 
to the amateur or even to some lock- 
smiths than to make a key to fit a Yale 
or any other similar lock when the 
original key is lost, without partly de- 
stroying some part of the combination 
or defacing some part of the cylinder. 

The sketches, Figs. 1 and 2, show 
the cylinders of a mortise lock and rim 
lock, respectively. These were orig- 
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inally made with a slide at G to keep 
the springs and pin tumblers in their 
respective chambers, all of which are 
shown in Fig. 3. The present method 
of making these cylinders is to bore the 
tumbler chambers from the bottom, in- 
sert the springs and tumblers, and then 
plug the holes. 

If one has occasion to make a key 
for the former, it is rather a simple 
matter as the slide at G can easily be 
removed, the springs and upper pins 
carefully taken out, and then, after 
fitting the key, all the parts can be 
replaced. 

With the more modern cylinder it 
appears to be a more difficult task, but 
after a few trials and careful study of 
the following instructions, it will be 
found much easier than the other, and 
less troublesome. First procure a piece 
of wood 3 or 4 in. long and of the same 
thickness as the barrel B, Fig. 3. Re- 
move the screw at C and hold the 
cylinder in the left hand with the 
thumb on the back of the barrel and 
the index and middle linger on the 
front. The sketch Fig, 1 shows the 
mortise lock cylinder, also the proper 
way of holding either style of cylinder. 
Tap the top sharply at G with a ham- 
mer handle, at the same time applying 
a slight pressure with the thumb. 
After a few blows the barrel will move 
out of the cylinder. Be careful not to 
let it move more than 1/16 in., then 
give it a quarter turn. Gently push out 
the barrel with the dowel stick and at 
the same time be careful not to let the 
tumblers drop out of the barrel. The 
dowel serves two purposes, viz., to 
push out the barrel and to keep the 
pins D and springs E in the cylinder as 
shown in the upper part of sketch 
Fig. 3. 

Usually five or six blows will be 
sufficient, but do not be discouraged if 
success is not immediate, as a good 
many blows are sometimes required. 
Strike quite sharply as the hammer 
handle will not injure the lock in any 
way. After the barrel has been re- 
moved, take out the pins and lay them 
down in such a way that they can be 
replaced in their respective chambers 



without trouble. Put a blank key in 
the barrel, and by using the tang of a 
file mark through the tumbler holes for 
each pin. Remove the key and replace 




Part* of I Pla-Tunblw Lock 
the tumbler pins. File V-shaped 
notches in the key, testing frequently 
so that each pin will be level with the 
top of the barrel. Leave the key in the 
barrel and carefully replace in the 
cylinder, finally screwing on the con- 
necting bar. 

The notches in a key for holding the 
pins at the proper height to permit 
the tumbler to turn ih F are shown in 
Fig. 3.— Contributed by R. E. Davall, 
New York City. 

Lathe Center for Facing Work 
A center which does not have to be 
pulled away from the work a little to 
allow the side of the tool to face into 
the center is shown in the sketch. It 
is an ordinary lathe center which has 
been cut away on one side to within 
^ in. of the point. The corners of the 
portion cut away are rounded to avoid 
reaming the center hole. This center 
has been in use several years with en- 
tire satisfaction. It requires little time 




Cut Awly 



to take the full center out and insert 
the one-half center, when some work 
must be faced or recessed near the 
center. — Contributed by Andrew 
Smith, New Haven, Conn. 



1652 



POPULAR MECHANICS 



Former for Pipe Hangers 

It pays to have tools to make pipe 
hangers where they are wanted in large 
quantities, says the American Black- 
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Former Parts 



smith. One pipe hanger and the tools 
with which to make it are shown in 
Fig. 1. These are for a small pipe 
and are slipped on before screwing 
on the coupling. The pieces are cut to 
the proper length and bent in the 
middle in the shape of a rough eye 
which will go inter the tool. The pin 
is then driven in. This trues up the 
eye and holds it secure while the ends 
are bent down as shown by the arrows 
in Fig. 2. 



How to Tie a Flag-Pole Rope 

When fixing a flag-pole rope it is 
necessary to tic it right to. keep the 
strain off the pole caused by the draw- 
ing of the rope when it gets wet. If 
the rope is tied as shown in Fig. 1, it 
will begin to draw the pole out of 
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Tying a Plag-Pole Roi»e 



plumb, as in Fig. 2, and as soon as the 
rope gathers some dampness and gets 
thoroughly soaked, it is liable to break 



the pole as shown in Fig. 3. The 
proper way to tie the rope is shown in 
Fig. 4. — Contributed by Edward Von 
Kaenel, Cleveland, O. 



A Keyway Cutter 

Anyone who has had to cut keyways 
in shafting while in the hangers knows 
how hard it is to accomplish the work 
without proper tools. I find that a 
straight keyway can be cut by using 
the device shown in the sketch. The 
edges of two L-shaped pieces of wood 
are bolted together with another strip 
of wood having the width of the key- 
way to be cut placed between them. 
Placksaw blades are placed in each 
joint before the nuts on the bolts are 




Hacksaw Blades in Holder 



drawn up. It will take only a few 
minutes* time to cut the depth of the 
keyway, when the metal between the 
saw cuts can be chipped out with a 
keyway cutter. 



Collapsible Water Pail for 
Automobiles 

Procure an old inner tube that has 
been discarded and select from 3 to 4 
ft. or more of the rubber that is water- 
tight. Cut the desired length from the 
tube and close one end by cementing 
it under pressure. This is a cheap and 
easily made substitute for the ordinary 
collapsible pail, and can be packed in a 
small place. — Contributed by \Vm. L. 
Iloff, Washington, N. J. 



Cr Leather washers cut from a piece of 
old belt and put on a monkey-wrench 
tang, then dressed down with a block 
plane, make a better handle than wood. 
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How to Remove Varnish hem Floors 

Dip an ordinary scrub brush in pure 
ammonia, scrub over the surface to 
be cleaned until all the varnish is re- 
moved, and wipe off with fresh water, 
using a rag or sponge. When dry, var- 
nish or shellac, as desired. After dry- 
ing, the surface has the appearance of 
new wood. — Contributed by H. W. 
Ravens, Seattle, Wash. 



ber heavy and painful to move. With 
this device the patient can move about 
in bed at will, unassisted, by pulling 



Reflector on a Lubricator 

Sometimes it is difficult to see the oil 
drops in the sight feed of a lubricator, 
owing to its position. If the choke 
plug becomes stopped, it' will flood the 
glass with oil. I had a locomotive- 
type lubricator, triple si^ht feed, of the 
bracket type connected to three air 
pumps on the testing rack. 

Necessity required 

AIL the placing of the lu- 

ff^\ bricator on a cross bar 

V^jf quite high, between and 

-jnT^ij- over the pumps. The 

bar was in line with the 

sight-feed glasses and 

made it possible to 

watch the drops for 

timing only at close 

range, as the bar behind 

destroyed the usual 

transparency of the 

glasses. In this case, 

where the feed cannot 

be seen because of the 

location, the difficulty was overcome 

by fastening a mirror behind the feed 

glass, whereby the drops may be 

plainly seen almost as far away as the 

lubricator is visible. — Contributed by 

F. W. Bently, Jr., Huron, S. D. 



the small rope. The limb can be raised 
so as to allow the patient to turn over, 
sit up, or lie in any position. 

The arches are made of V^-'m. iron 
rod with a shoulder at the ends where 
they rest on the side rods of the bed 
in which holes have been bored to 
admit them. The end for a wood rail 
is shown at A, and for an iron one, 
at B. The arch resting across the bed 
has a 2-in. loop at the top into which 
the rod resting on the foot of the bed 
is hinged so that it may have a joint 
that can be adjusted to any size of bed. 

A pulley is attached in the loop at 
the top of the arch by a hook and a 
flat, notched %-in. rod that is fastened 
to the cast by loose bandages so that 
the limb may be turned in it. This 
is swung on another pulley and the 
two pulleys are connected with a small 
cotton rope. — Contributed by Dr. C. 
A. Noland, Monroe City, Mo. 



Crane for a Cripple's Bed 

The apparatus shown in the sketch 
may be attached to any bed and used 
as a swing or derrick for patients with 
disabled limbs, and especially for one 
with a broken limb when a plaster 
cast is used, making the disabled mem- 



How to Clean Steel Tapes 

Cover the tape with crude oil and 
rub down with No. steel wool. This 
will clean the rust from the tape with- 
out injury to the etching. If the tape 
is not very rusty, it may be brightened 
up by rubbing with powdered pumice 
or dry cement. 
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A Bolt Remover 

The bolts that become stuck in loco- 
motive frames I easily remove with a 
split wedge, as shown in the sketch, 




The wedge can be used in removing 
bolts on all kinds of work. The bolt 
should be loosened first by pulling on 
the nut with a long wrench and strik- 
ing the head with a hammer. The 
wedge is then started under the head 
and driven in with a hammer. — Con- 
tributed by Earl S. Goddard, Ridgway, 
Colorado. 



A Tilting Manger 
A very handy tilting manger for the 
barn is shown in the accompanying 
sketch. In Fig. 1 is shown the manger 
in place, the weight being sufficient to 
keep the front vertical. The lower 
part is hinged to the floor so that it 
may be swung.back out of the stall for 




placing in the feed. See Fig. 2. This 
also provides more room for the an- 
imal. — Contributed by C. C. Brabant, 
Atpena, Mich. . 



One-Man Cable Test 

Very few electricians and cable 
splicers know how to test dead cables, 
without a helper, and as an experienced 
helper is not always at hand, the fol- 
lowing method may be of value. 

The example used for illustration is 
a small telephone cable which has been 
"cut in" at random on the main dis- 
tributing frame. It is understood that 
the cable is not "code," that one side 
of the pair is a solid color while the 
other side is white. After "cutting in" 
the cable on the main distributing 
frame or box, the tip of the pair No. 1 
is grounded. The ring of the pair No. 
1 is connected to the tip of the pair 
No. 2, and the ring of No. 2 to the tip 
of pair No. 3 and so on through the 
cable as shown in Fig, 1. 

T^e cable having been connected up 



FIc. l-Hain Diatributinc Frame 

as shown, the tester enters the man- 
hole, opens the cable, clears the ends 
of the wire, and connects up as shown 
in Fig, 2 with a head receiver in series 
with a battery. The other side of the 
battery is connected to the ground, A 
search line is attached to the open 
side of the receiver. 

Test out by touching each wire with 
the search line until a loud click is 
heard in the receiver. This will be 
pair No. 1. The battery lead is now 
removed from the ground and placed 
on the ring wire of No, 1, Touch the 
ends with the search wire as before and 
pair No. 2 will be tested. Place the 
battery wire on the ring wire of No. 
2 to test out No. 3 and so on through 
the cable, putting each pair into fan- 
ning strips as they are tested out 

This test, while slow in changing 
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the battery lead on each pair, is ex- 
tremely simple and thoroughly prac- 
tical, if the cable is tested for opens, 
crosses and grounds previous to mak- 
ing the test. If trouble is found on 
the preliminary test, that pair should 
be left out when "bunching" on the 
frame and left until the last. The 
odd pair will be the one which is in 
trouble and can be placed in its proper 



< 
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Fig. 2— Testing Device 



position in the fanning strip when 
found. — Contributed by G. M. Peter- 
son, Buffalo, N. Y. 



Lubricant for Threads in 
Heated Places 

All nuts, cap screws, plugs and pipe 
fittings that are installed where they 
will be heated should have the threads 
well smeared with graphite and oil be- 
fore they are screwed together. If oil 
alone is used, it is sometimes impos- 
sible to remove them as the oil burns 
out and the joints become rusty and 
stick. 



Protecting Freshly Varnished Floors 

It is often necessary to walk upon 
freshly varnished hardwood floors and 
the usual thing to do is to lay boards 
on the sticky surface and walk on the 
boards. When the boards are re- 
moved some of the varnish comes with 
them and the spots must be varnished 
over again. The boards may be kept 




Cleets on Board 



from sticking by applying a coat of 
wax to the side placed on the varnish. 
A little paraffin, beeswax or common 
floor wax rubbed on the surface will 
be sufficient. It is also advisable to 
build up the boards as shown in the 
sketch. This will make very little sur- 
face contact with the floor. — Contrib- 
uted by Philip Edelman, Minneapolis, 
Minnesota. 



Shoe on a Plowshare Point 

When passing from one field to an- 
other it is difficult to keep the point of 
a plow out of 
the ground. By 
carrying a part 
of an old shoe 
this trouble 
may be over- 
come. The sole of the shoe should be 
cut off just below the instep. The toe 
of the shoe is placed on the plowshare 
point as shown. — Contributed by Carl 
Lung, Camelius, Oregon. 




Drilling Cotter Holes 

A simple jig that is in use in our 
shop for drilling cotter holes in small 
rods has proved a great time saver. 

As it takes but 




.8 



a few moments 
to make it, we 
usually make 
one for each 
job. A hole B, 
the same size as the cotter, is drilled in 
an old piece of cast iron, near one edge 
and entering a hole drilled for the rod. 
The jig is clamped on the drill press 
and a drill run through the hole 
already drilled. With this jig a hole 
can be drilled through an ordinary nail. 
In drilling a number of pieces, the jig 
has the advantage of keeping the holes 
all the same distance from the end. — 
Harold M. Ilg, Lowell, Mass. 
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Lacing Belts 

The method of lacing a belt shown 
in the sketch makes a neat joint and 
the belt will run smoothly over the 
pulleys. A 
light score is 
made with a 
knife, V^ 
from the 
and across 
flesh side 
the leather. 



^j_^ 



If it is a 1-in. belt, about 
four holes V^ in. apart are made with 
an awl endways through the leather 
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starting them in the score. Lace the 
belt through and through with a waxed 
thread and tie the ends in the score. 
When finished, the thread lies beneath 
the score in the thickness of the leather 
out of sight. The joint is almost in- 



destructible, as the thread does not 
touch the pulleys. 

This kind of lacing is particularly 
adapted for belts of dynamos or any 
high-speed machinery. — Contributed by 
Arden D. Whipple, Oakland, Cal. 



Holding Sacks while Sewing 

A device for use in holding sacks and 
bags while sewing up the opening is 
the invention of a correspondent of 




Position of Sack on Stand 

A merican Miller. It consists of a table, 
B, with an upright round iron fastened 
to it as shown. The hook, C, is at- 
tached to a sliding collar with a set- 
screw (having a lever A) to hold it in 
place. This is to provide adjustment 
for long and short sacks. The sack is 
hooked on C to steady it while sewing. 



A Chuck for Turning Dowels 

A good chuck for turning dowels or 
other slender pieces of wood is shown 
in the sketch. It is made of tool steel 



DOWEL 




Dowel In Chuck 



and is turned to fit the tapered hole in 

the lathe spindle. The other end is 

recessed at a very sharp angle taper 

then a thread is cut on the taper. 

readily seen that the greater the 



retarding force on the stick, the tighter 
it drives. 

The great trouble with the common 
spur center for turning small work is 
its tendency to split the wood. One 
manufacturer had trouble until he 
made this driver which has so far never 
spoiled a stick. This tapered internal 
thread is rather hard to cut unless a 
lathe is equipped with special attach- 
ments. 



Improving Acetylene Gas for 
Automobile Headlights 

Wet gas is a certain cause of flicker 
in acetylene headlights for automobiles. 
Dry gas will burn steadily. For this 
reason, I constructed the dryer shown 
in the sketch. I made it from a solidly 
constructed 1-quart tin can having a 
screw top. Two small holes were 
punched in the cap and a 3-in. piece 
of brass generator tube inserted in 
each for about one-half its length, and 





Connections from Generator to Lampe 

soldered. The upper ends were bent 
so they would meet the rubber tubing. 
The dryer can be placed under the 
hood, seat or in the tool box. 

Put a small handful of carbide in the 
can and screw the cap on tight, then 
pipe from the generator to one pipe of 
the can and from the other to the 
lamps. The water in the gas which 
leaves the generator will be left in the 
can, as it cannot get out, and will drop 
to the bottom on the carbide and be 
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turned into gas. All moisture is taken 
up by this method and nothing but dry 
gas can reach the lamps. 

The carbide should be renewed in 
the can from time to time, but not very 
often, unless the lamps are used every 
night. — Contributed by Earl R. Hast- 
ings, Corinth, Vt. 



8 



Filing 

In filing small metal packing or cyl- 
inder rings, it is a hard task to get the 
ends of the split to fit close against 




PiUac Bndi True 

each other. If they do not come to- 
gether closely, the ring will be weak, 
no matter how well it fits the bore of 
the cylinder. The sketch shows a way 
to file the ring so that this trouble will 
be overcome. The ends of the ring are 
grasped in the hands and worked on a 
file held in a vise. 



Wiping and Catching Cloths 

The best size for an all-around wip- 
ing cloth for wiping lead-pipe joints 
is about 3 by 3Vi in. with strips on 
the material running lengthwise as 
shown in the sketch. The material is 
cut 10y2 by 12 in. and strips fastened 
parallel to the 12-in. edge. The piece 
is then folded as follows: The first 
division is folded to 3, and 4 is folded 
to 2. This makes the cloth the width 
of one section. Using 4 as the top 
edge, fold 4 and 8 to 6 and then 5 
and 7 to 6. Make a few stitches in 
each narrow end and soak the cloth in 
heated tallow and paraffin. 

The catching cloth should be cut 
20 by 28 in. with strips running par- 



allel to the 28-in. edge and folded as 
follows: The first division 5 is folded 
to 7 and 9 to 7 and folding at 7 brings 




8Ue of Cloth* 



6 and 8 together. Then fold 1 to 3 
and 5 to 3, then fold at 3, bringing 
2 and 4 together. Stitch on the nar- 
row ends and soak in the tallow and 
paraffin. 



Coloring Meerschaum 

An easy way to color a meerschaum 
pipe and avoid finger marks is to use 
the method shown in the sketch. Cut a 
hole in the bottom of a bottle large 
enough to receive the bowl of the pipe. 
Place the pipe in the bottle with the 
stem protruding through the neck and 
wrap paper around the stem and seal 
it with wax to make an airtight joint. 
Place the stem of another pipe through 
the large hole in the bottom of the 
bottle and fill in with paper and seal 
with wax. Place the tobacco in the 
bowl of the protruding pipe and begin 
smoking through the stem at the neck 




Pipes in Bottle 



end. The coloring can be watched 
through the glass. — Contributed by 
Henry E. Seidell, Jr., Ft. Worden, 
Washington. 



C External corrosion of boilers is 
caused by leaking seams, rivets and 
gaskets. Wet ashes and soot will cor- 
rode the plate if left in contact with it 
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New Method of Setting Commutator 
Brushes 

A new and successful method of set- 
ting brushes, which does not require 
expensive instruments or special ap- 
paratus, is described by a correspond- 



chines and machines having high com- 
mutator speed will always spark more 
or less under this test, but the spark- 
ing is very slight if the machine is in 
Eood condition, even when carrying 
full load. 

This test is based on the fact that a 
copper wire, simultaneously in contact 
with the commutator and brush, pro- 
vides a low resistance path between 
the two. The carrying capacity at the 
point of contact on the brush is low, so 
that if the potential is greater than it 
should be, enough current flows to heat 
this point to incandescence. 



ent of Power. All that is required is 
a short piece of No. 13 insulated copper 
wire from which the insulation has 
been removed for about 2 in. from one 
end. This end is ffattened and tapered 
to a point, as shown in Fig, 1. It will 
be found convenient to bend the end 
backward as indicated. When the 
machine is running and carrying its 
regular load, the wire should be 
brought into contact with the commu- 
tator and carefully moved toward the 
brush until it touches it. Usually the 
toe of the brush is the edge which 
sparks, and this edge should be tested 
first. If the brush si>ils and glows 
when touched with the wire, the 
brushes are not on the neutral line cor- 
responding to the load on the machine. 
Both the toe and the heel of the 
brush should be tested and the yoke 
shifted until the glowing stops. The 
brushes on each arm of the machine 
should be tested. If some spark while 
others do not, this is an indication that 
the spacing is not right. If a position 
cannot be found where the glowing 
stops, it shows there is something 
wrong in the adjustment or the design 
of the machine. Small 500-volt ma- 



Measuring Liquids Automatically 

In an analytical laboratory a certain 
amount of salt solution was used 
from time to time and as the operator 
did not care to take the time to stop 
and measure it out, he devised the ap- 
paratus shown in the sketch. All of 
the parts were, made of glass, but 
could just as well be made of other 
material. 

The flow of the liquid is controlled 
by a four-way valve, A. located at the 
intersection of the . three tubes of 
which C is the tube from the source 



Mcaaurins TubM wlUl Vllv* 

of supply. The air tubes C C are fitted 
tightly in the corks and also the corks 
in the tubes D D. The last named 
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tubes resemble large test tubes. In- 
side of the large tubes D D are small 
test tubes £ E, each containing about 
a teaspoonful of mercury. 

When the four-way valve A is in 
the position shown, the liquid from 
the supply pipe enters the tube at the 
right, which forces the test tube up- 
ward until it is in the position of the 
one shown at the left when the mer- 
cury seal stops further progress. 
While this is taking place the left tube, 
which has been previously filled in the 
same manner, is emptying into what- 
ever receptacle placed beneath. The 
quantity of liquid is regulated by rais- 
ing or lowering the tubes C C. — Con- 
tributed by W. F. A. Mclntyre, New 
York City. 



Preventing a Door from Sagging 

The sketch shows how 1 fixed a sag- 
ging door to keep it from sticking at 
the bottom. 
I cut out the 
corner of the 
door t o re- 
ceive a piece 
of metal, A, 
and a wash- 
er, D. The 
metal A was 
drilled and 
counter- 
sunk on the 
top end for three 3/16-in. wooden 
screws B, and a %-in. hole drilled on 
the lower end to admit a larger screw, 
C, to hold the washer in place. The 
metal and washer were fastened to the 
edge of the door as shown, and a 
piece of metal set in flush on the thresh- 
old to support them. This is a good 
preventive for a door that is liable to 
freeze and stick at the bottom. — Con- 
tributed by Geo, Madsen, Chicago, 



CThe lost motion in the steering gear 
of an automobile has led to many acci- 
dents. The wear will be detected by 
the wabble of the front wheels when 
passing over a rough road. 



Keeping Poultry Wire Taut 

Poultry netting will not always re- 
main stretched the same as when first 
stapled to the posts, and for this reason 



I made a tightener as shown in the 
sketch. The end of the netting was 
clamped between two boards, each 1 by 
3 in, and as long as the netting is wide. 
Three V^-in. bolts, each 12 in. long, 
were flattened on one end and attached 
to the board at equal distances apart. 
The bolts were run through holes bored 
in the end post. The netting can be 
tightened at any time by turning up the 
nuts. — Contributed by Carl Lung, 
Cornelius, Oregon, 

Soot Scoop for a Chimney 
After removing the heating stove 
for the summer, the flue opening is 
covered with a round disk of metal hav- 
ing spring arms to hold it in place. 
The disadvantage of this device is that 
the soot gathers in the opening and 
falls out if the cap is slightly drawn 
away from its place. It is best to 
fasten the ends of the arms into the 
end of a piece of stovepipe and cut a 
portion of its top out as shown in 




H 



Scoop for Catch lfl( Soot 

Fig. 1. This provides a scooplike de- 
vice. Fig. 2, that will catch all the soot 
and retain it when taken from the flue 
opening. 
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Holder for Jointing Doors 

The sketch shows a good method of 
holding a door while planing the edges. 
When the time comes to fit the doors 



in a new house, begin with the widest 
door. Fit a board. A, in between the 
door casings CC, and cut a notch, H, in 
the center. The board A can be easily 
removed for testing the door in the 
opening. After tlie widest door is in 
place, fit the board to the next largest 
door opening, and so on until the 
smallest dour is finished. This will 
make it possible to use only one board, 
A, as it can be cut down to fit between 
the casings of the smaller openings. 



A Shrinking "Kink" 

When shrinking a pulley, collar or 
ring on a shaft, it is well to have a 
shoulder to shove the ring up against 
for a positive stop. There are, however, 
cases where it is impossible to provide 
such a stop and where it is more a 
case of luck than anything else that the 
ring cools at the right spot, longitu- 
dinally, on the shaft. Lathe dogs are 
good for this purpose. The dog should 
be set so that when the ring butts up 
against it, it will be in the right loca- 
tion. Rut be careful not to put on a 
and find, after shrinking, that it is 



a prisoner between two rings or collars. 
More than one man has had to help 
himself out of such a hole by sawing 
the dog in two. Where such a thing 
occurs and the dog cannot be placed 
otherwise, use a regular split dog. It 
might be used in any case, for then no 
sawing or removing of newly shrunk 
pieces would be necessary. 



Surface Grinding on a Planer 

One factory, not Urge enough to 
warrant the purchase of a large sur- 
face grinder, says Factory, fitted up a 
small electric motor so that it could 
be used in a shaper or planer. In the 
factory a number of dies were made 
for the toy industry, the surface of the 
dies sometimes measuring 24 by 30 iiL 
The small dies were machined on a 
shaper, the large ones on the planer, 
and after they had been hardened, 
there was no way to finish the surface. 

To meet the requirements, the man- 
ager of this factory bought a ^^-hp. 
motor and fitted it with a shank so it 
could be placed in the tool holder of 
the shaper or planer. The shank was 
welded to the plate and bolted to the 
motor as shown, then placed in the tool 
holder just the same as a regular cut- 
ting tool. 

After setting the motor to the proper 



• PluB Head 



angle, the current was supplied to it 
by attaching a plug to the nearest Itav 
socket. The feed could be adjusted to 
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KTtnd by setting the shaper or planer 
just as you would set it for the same 
purpose for an ordinary cutting tool. 



Magnetic Separator for Grain 

A magnetic separator for removing 
iron and steel from grain was recently 
described in an English journal. The 
separator consists of a steel pulley 
magnetized by a current of electricity 
run through coils placed within the 
rim. The belt conveyor running over 
the pulley carries the grain in the usual 
manner, but as the iron or steel parti- 
cles reach the magnetic field, they are 
kept in close contact to the belt until 



and turn the wood plug with a brace, 
the bit E having been previously set 
into the wood far enough to turn it. 
In cities where meters are used, the 




amount of water flowing through for 
flushing may be cut down considerably 
by bending the float lever down suffi- 
ciently to cut off the supply valve 
when the flushing tank is about one- 
half full. 



after it leaves the pulley on the under 
side. The sketch clearly illustrates the 
operation. 

Grinding Valve Seats on Flush Tanks 

Sometimes the interior valve seat A 
on a water closet flushing tank becomes 
corroded and rough after the tank has 
stood empty for a while and the seat 
requires grinding. In the absence of 
a lathe and proper tools, a simple tool 
for grinding such and similar interior 
valve seats, which are not accessible 
with ordinary tools, may be made by 
whittling a piece of hard wood, B, to 
such a diameter as to snugly fit the bore 
of the valve casing C, cutting it about 
2 in. long. Tack a couple of pieces 
of emery cloth, D, to the end of the 
w^ood, or leather will do, with emery 
powder and oil used as an abrasive. 

Place the valve seat casing in a vise 



Bolt for T-Slot. in Machine Tools 
An ordinary square-headed bolt 
must be slid in from the end of a slot 
on machine tools, and if an interme* 
diate fastening is necessary after the 
end bolts are placed, it is impossible to 
put an extra bolt in without removing 
the work, A bolt having a diamond 
shaped head should be made for this 
emergency. Such a bolt is shown in 
place in Fig. I and the shape of the 



S^s 



Z27 



head in Figs. 2 and 3. The shape of the 
head prevents it from turning in the 
slot when the nut is tightened. — Con- 
tributed by Chester Purdy, Ghent, O. 



CA solution of 1 dr. sodium carbonate 
in 1 qt. of milk is a good cleaner for 
motor gloves. 
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Hand Hoist for Roof Workers 

The sketch shows an important prac- 
tical contrivance devised by a corre- 
spondent of Metal Worker to eliminate 
the friction produced when hoisting 



Folding Arm on Roc( 

material up the side of a building, with 
the rope sliding along the edge of the 
roof. The dimensions given are: Roof 
piece, 3 ft. long, and the projecting part, 
8 ft. long, IVi in. thick and 6 in. wide. 
Two extra heavy strap hinges are used. 

The projecting part is notched out 
at the end just enough to allow a heavy 
sheave wheel to pass in so that the axle 
can have sufficient support. The axle 
is held in place by straps bent to fit 
over it and screwed to the board by 
four wood-screws. 

Instead of nailing the arm to the 
roof on every occasion of use, thereby 
filling it full of nail holes, two band- 
iron straps are permanently fastened to 
it by means of wood-screws. These 
straps are bent to the shape of the 
board, as shown, and nails are driven 
through the holes in the straps to the 
roof. As most of the stress is a back- 
ward push against the arm, it is well 
to nail a cleat to the back of the board. 

The mode of operation is to lower 
the rope, and if it is a roll of tin being 
hoisted, to hook the rope on the tin 
as shown. My steady hauling, it will 
be found that the tin will be raised 
with surprisingly little exertion. This 
hauling is continued after the roll of 
tin strikes the wheel, for the main fea- 
ture of having the arm hinged is to act 
like the boom of a derrick and raise 
>]] back on the roof. 



Uses for Old Emery Wheds 
Broken emery wheels should not be 
thrown away. There are many uses 
for them about the house or home 
workshop. Take pieces of different 
grades and grits; have a chunk as 
coarse as No. 40, a piece of No. 80 and 
a piece of No. 100 or 120, if possible. 
Every machine shop has broken wheels 
that can be had for the asking or at a 
nominal price, and they will save many 
a quarter in sharpening; pocket knives, 
table hardware, scissors, pruning 
shears, hatchets, etc. For carpenters" 
tools, of course, a piece of grindstone 
is better than the machine-shop emen* 
wheel, but soft, fine grades of the latter 
will do in a pinch. Automobilists will 
find a piece of emery wheel a pretty 
handy thin^; in their tool box for touch- 
ing up commutator parts while on the 
road. 



A Special Lathe Dog 
Work being done on a lathe some- 
times is continuously, or for quite a 
length of time, of the same nature. In 
removing the work from the centers 
for fitting or trying, much time is lost 
in removing the dog and again tighten- 
ing it in place. A small piece of V*- 
in. sheet iron or steel, cut and slotted 
as shown, and bolted to the faceplate 
through one of the slots will save 
much time. The work is driven as 



well as with a dog and can be instantly 
removed and replaced without the time 
taken to remove a dog. A litUc tioie 
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spent in making a few of these with 
different sized slots will save the busy 
lathe man much time and trouble. For 
a rod bolt machine, it cannot be sur- 
passed. — Contributed by F. W. Bently, 
Jr., Huron, S. D. 



An Apple Picker 

Apples for packing or for keeping 
any length of time should be carefully 
picked from the trees so they will not 
be bruised. As the climbing of the 
trees made the picking a tedious job, I 
devised a picker as shown in the sketch. 

I took a pine stick, 
12 ft. long, 2 in. wide, 
and y% in. thick, and 
hinged a 2-ft. length 
of the same material 
to its side so that the 
ends were even, and 
placed an old-fash- 
ioned half-round tin 
cup on each strip so 
that their openings 
would register. A 
row of holes were 
punched around the edge so that a soft 
pad could be sewed in each cup. 

A stout cord was attached to the 
short piece and run through a hole in 
the long piece allowing end enough to 
equal the length of the long strip. A 
piece of heavy clockspring was placed 
between the strips to keep them apart. 
The operation is obvious. — Contrib- 
uted by W. D. Gay, Essex, Iowa. 




Short Legs for a Stepladder 

Make an attachment of the same 
stock and quality as the back support 
of the ladder and fasten it to the lad- 
der as shown in the sketch. Use car- 
riage bolts of the desired diameter and 
length, with the head on the inside and 
countersunk; put a washer and a nut 
on the opposite side and rivet the end 
of the bolt slightly so the nut will not 
come off. Use a good sash cord be- 
tween the short legs and the main part 
of the ladder to keep them from spread- 
ing. 



The length to make the attachment 
is easily determined by placing the lad- 
der closed on any ordinary stairway 





Less Attached to Ladder 



and measuring for the short legs, 
attachment can be used on almost any 



aiiu iiicciburing lur iiic biiuri ic 

attachment can be used on all 
stepladder. — Contributed by J. 
Polin, St. Paul, Minn. 



This 
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Removing Dents from Automobile 
Brass Fixtures 

Very often the automobile owner 
brings a brass lamp or a horn into the 
shop to have the dents removed. This 
is a very easy job, if a burnisher as 
shown in the sketch is used. The bur- 
nisher should be made of tool steel and 
highly polished after being hardened. 
A good many of the dents may be re- 
moved by placing a block of wood in- 
side the article and tapping the out- 
side with a wood mallet, but after this 
there still remain the fine wrinkles. 
These can be removed with the 
burnisher. Place a solid substance on 
the under side and with a little pres- 




Burnisher 

sure of the tool on the opposite side, the 
dents can be rubbed out. Tools of any 
desired shape can be made to fit the 
job in hand. 

CDo not throw away a leaky hot- 
water bottle or bag. Heat clean white 
sand in the oven and pour it into the 
bottle. Sand will remain hot longer 
than water. 
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Systematic Oiling of At 
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THOMAS P. HALLOCK 



Working: on the principle that an 
ounce of prevention is worth a pound 
of cure, I have devised an automatic 
reminder of the time and place to oil 
and grease my automobile that it may 
be kept in perfect running: condition. 
The simplicity of my system is, I be- 
lieve, its best recommendation and it 
could well be used in large garag^es — 
especially where motor trucks are kept 
— to prevent carelessness or forg^etful- 
ness on the part of chauffeurs and 
mechanics. 

The extreme importance of proper 
lubrication of the many parts of the 
motor car is emphasized by the fact 
that one of the trade journals recently 
accounted for 14 locations for gfreasing: 
and 28 locations for oiling: a sing^le type 
of car. During: the course of one year, 
the author contended, 1,227 applica- 
tions of oil and g:rease — in a reg:ular 
succession of dates — oug:ht to be made 
in these places. 

I have found that the dang:er of run- 
ning: dry at any particular spot where 
oil should be applied does not lie so 
often in carelessness as it does in for- 
g:etting: — thoug:h to forg:et is unques- 
tionably evidence of lack of care in the 
business man of today. Next best to 
a perfect memory is a perfect system 
of memory aid. I could not decide to 
my satisfaction that the 1,000 or more 
applications of oil and g:rease would 
be faithfully g:iven my car throug:hout 
the year, so I soug:ht to simplify the 
problem by devising: a schedule of oil- 
ing: locations for certain dates in each 
week and month. 

I took a larg:e calendar and pasted 
at the top a diag:ram of my car. fur- 
nished by the manufacturer. On this 
diag:ram I marked — some manufactur- 
ers provide their diag:rams already 
marked — each point where lubrication 
ought to be applied, and by a system 
of red and blue lettering I denoted 
whether oil or grease was the proper 
lubricant for this particular spot. 



Then I made a schedule giving the 
name of each location prefixed with the 
red or blue letter which had already 
been assigned, and my key was com- 
plete. My next move was to begin 
with the first oiling date in the year, 
which I chose as Jan. 7. In the space 
where the figure representing this date 
was printed, for instance, I marked the 
following letters: 



Red 


Red 


Blue 


B 


S 


A 


C 


U 


M 


F 


w 


K 


G 


z 


LA 


J 


AA 




L 


CA 




P 


GA 




Q 


HA 





This presented quite a bewildering 
appearance, but to me it meant quite 
clearly that on this date I should apply 
oil and grease as follows: 

Red-Oil 

B— Steerioff-knuckle bolts 

C— Front-wheel bearings 

F— Fan-bearinir oiler 

G — Startinir-crank bearinir 

J — Valte-rod guides 

L— Shock-absorber studs 

P— Commutator oiler and frreaser 

Q— Crank-case filler and oil tank 

S— Mapneto oil cups and wells 

U— Brake- pedal bearing 

W— Brake and gear lever ratcKets 

Z— Brake fittings and connections 

AA— Plate clutch housing 

CA— Gear and brake lever shaft bearings 

GA— Shock-absort>er bearing studs 

H.\— Dififerential housing 

Blue— Oreftse 

A— Front-wheel hub caps 
M— Steering-cross-tube greasers 
R— Steering-case greasers 
LA— Rear- axle outside greasers 

Certain of these same operations 
must be repeated daily, others weekly, 
and still others semiweekly and 
monthly, but, no matter how often my 
attention is required to each particular 
lubricating location in my car, I am 
sure to be reminded by my faithful 
calendar. 

Since systematic lubrication is un- 
questionably an insurance on the life 
of my car, I have not counted the short 
time lost that I spent in marking my 
calendar. Exactly the same system. 
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prepared to fit the requirements, could 
be used in a garage where several dif- 
ferent types of cars were kept, and the 
results would entirely warrant the 
adoption of this practice. 




Detachable Peach-Basket Handle 

A peach basket is rather an awk- 
ward thing to carry because it has no 
handle. A handle that will do for all 

sizes and kinds 
of baskets can 
be made as fol- 
lows: 
Procure the 
f^' :: :::v: ::v;::v:::.7'* ' wood part of 

an old bucket 
bail and two 
pieces, each 3 ft. long, of galvanized 
wire and place them through the wood 
handle, allowing the ends to project 
evenly on both sides. Bend the ends 
as shown. Make two wire hooks and 
attach the ring of the hook in the ring 
of one wire and hook it in the ring of 
the other wire. This will spread the 
wires and give them stability while in 
use. When not in use the hooks can 
be unfastened and the handle brought 
into a smaller space. The turned-up 
ends of the long wires hook under the 
outside rim of the basket. — Contrib- 
uted by Frank S. Henry, Hadden 
Heights, N. J. 



Drilling Projecting Lugs 

It often happens that one must drill 
holes that are so close to other parts, 
or have projecting parts in the way, as 
to make it impossible to get the chuck 
of the drill press or breast drill directly 
over the hole to be drilled. The usual 
way is to drill the hole on an angle and 
finish straight with a file, or to drill a 
larger hole than is necessary. Fre- 
quent examples of such holes are pin 
holes for doors on the side of machin- 
ery and other hardware products. 

An alternate method is to use a 
length of drill rod formed into a drill 
point at one end and gripped in the 



chuck at the other. This is illustrated 
in the drawing, where A and B are the 
lugs on a casting to be drilled for a 

DRILL ROD 
1 A 



1 



LUGS 






CLAMP 



I 



Grinding the Drill Rod 

door hinge. Here a block is held on 
with a clamp and used for a guide for 
the drill rod. This block is first drilled 
the size of the rod and then counter- 
sunk at one end — the end the drill en- 
ters from the chuck. Sometimes two 
blocks are necessary. The drill should 
be supplied with lubricant at this 
point. Feeding must be done with 
care and not too fast or the rod will 
buckle. 



Bracket Brace for a Sagging Door 

Screen doors sagging on the open- 
ing side which causes them to rub on 
the floor as they are opened and shut 
may be repaired in the following man- 
ner: On the opposite side from the 
hinge and in the lower corner of the 
frame, place a small ornamental 
bracket which will not mar the ap- 
pearance of the door and yet make it 




Bracket in Door Frame 



perfectly rigid. Before placing the 
bracket, drive a small wedge under the 
door to hold it in the correct position. 



GGraphite should not be used on an 
engine timer as it will short-circuit the 
current. 
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Comer Grinding Tool 
Several thousand rectangular pieces 
made in brass and steel had to be fin- 
ished with the corners cut on an angle 
of 45 deg. as shown by the dotted lines 



removed from the glass by Mmply dip- 
ping the latter into benzine. 

The vaseline oil is objectionable 
because it leaves the glass greasy, and 
the solution of camphor in spirits of 
turpentine, because of the disagreeable 
smelt. 



Tool Attuhed to Qrladtt 

in the sketch. The way the corners 
were removed was by grinding, and 
the fixture used for holding the pieces 
to secure the proper angle consisted 
of an arm from the bracket for sup- 
porting the rest, both forming part of 
the ordinary grinder outfit. 

A special rest was made by an up- 
right having a surface square in shape 
and turned with one corner to the 
wheel. Two sides were attached to 
the square. A piece was placed on the 
flat surface and pushed against the 
turning wheel. The sides guided the 
pieces so that all corners were ground 
true. 



Fluids for Drilling or Filing Glass 
Several fluids are used in the opera- 
tion of drilling or filing glass, of which 
vaseline nil and a solution of camphor 
in spirits of turpentine are the most 
general. A French scientist recom- 
mends a solution of 30 gr. of camphor 
and 1/5 of a fluid ounce of sweet al- 
mond or olive oil in 7 fl. oz. of benzine. 
This mixture will not deteriorate, ren- 
* Ts filing and drilling easy, and can be 



Repairing Broken C<^ in Pattern 
Gears 

A good way to repair broken cogs in 
small wood spur or bevel-gear patterns 
without putting in new ones is to use a 
stifT paste of litharge mixed with bees- 
wax. Drive some brads part way into 
the place to be built up, keeping their 
heads slightly below what will be the 
finished surface, and apply the mixture. 
When this gets hard, it can be shaped 
with a knife or chisel and sandpapered. 
If a coat of shellac is applied to such a 
cog, it will not stick in the sand. 



HOTseshoes tor Harsh Land 

Fit up the ordinary horseshoe with 
toe aiid heel, throwing the heels well 
out, says the Blacksmith and Wheel- 
wright. Make the bottom of the marsh 
shoe of two thicknesses of V^-in. hard 
wood, crossing the grain of the boards 
to prevent splitting. Slots A and B 
are cut for the toe and heel calks to 
rest in. This will prevent the marsh 
shoe from slipping around on the 
horse's foot. 

Make a staple of %Mn. round iron 
and thread each end about 3 in. long. 




The width of the staple will depend 
on the width of the shoe. The st^e 
is fastened to the board by insertug 
the ends through holes bored at CC 
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Bend another piece of %-in. round iron 
E in the shape shown to fit around the 
horse's foot about 2 in. below the hair. 
The ends DD are bent up to fasten 
into the staple. Forge an eye on a 
bolt to fit over the rod E and attach 
to the board at F. 



the eye of the pick. The manner ot 
holding a pick is shown in Fig. 2, The. 



A Timber Hitch 

One of the most useful and easily 
tied and untied hitches or knots made 
with a rope is shown in the sketch. 
This tie is used extensively by sailors, 
but is little known among landsmen. 
It can be used for hoisting timbers, 
logs, boxes, barrels and in fact any 

Hitch on  Lros 

article that a loop can be placed over. 
— Contributed by L. A. Gardner, Oak- 
land, Cal. 

Tongs for Handling Picks 

In piecing picks with steel, when 
they have become too short and are 
worn down, a common pair of tongs 
will not hold them steady, and they 
will slip back from the taper on the 
pick white it is being hammered, says 
the American Blacksmith. A pair 
made like those shown in the sketch 
will give satisfaction, as it will hold 
the pick firmly and securely, no matter 
how much hammering is done on the 
metal. 

The lower part ot the tongs in the 
jaw part is first made in a ring (A, 
Fig. 1), which should be large enough 
when closed together to form a rec- 
tangular opening through which the 
end of the pick will pass all the way up 
to the eye. This is bent down at right 
angles and the other part, B, is forged 
as in the ordinary pair of tongs, after 
which it is bent down to go inside of 



smith who has much of this kind of 
work to do will be well pleased with a 
pair of these tongs. 

Holder for Broken Drills 
The accompanying illustration shows 
a design of a holder for broken twist 
drills. The hole is bored the size of 
the drill and setscrews with rounded 
points are placed opposite each other. 
These enter the flutes of the drill and 
make a positive drive. The other end 
of the holder is turned to fit the chuck. 
These holders soon pay for their 
making. In one instance, a new high- 
speed drill, costing $2, was broken off 
by carelessness right at the end of the 
flutes. If it had not been for the holder 
made for the drill, it would have been 
worthless, as when broken it would not 
run true or positive enough for the 



work. Fitted with the holder it ran 
every day for over three months. — 
Contributed by Donald A. Hampson, 
Middletown, N. Y. 

ONoseglasses can be held firmly to the 
nose by the use of powdered rosin. 
This is flesh colored and the heat will 
make the glasses stick so no ordinary 
wind will dislodge them. 
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Homemade Lock and Key 

The illustration shows a simple fas- 
tening for a door that will keep out 
intruders better than the ordinary lock. 
The common locks are so much alike 




1 1 




BOLT 



Key and Lock 

that a key may be found that will turn 
them. The fastening can be used on 
a door of which the key is lost, or as 
a double safeguard in locking the 
door. It may be made by attaching 
a bolt to the bottom of the door with 
a cord and a thin piece of wood with 
three or four holes in it that are near 
the keyhole as shown in the sketch. 

A piece of iVin. wire is bent as 
shown for the key. It is made long 
enough to reach through the keyhole 
and past the block of wood. It is then 
pulled back so that the point will enter 
one of the holes in the wood. A turn 
of the key lifts the bolt. A more elab- 
orate lock can be made of brass and 
corded wire. One turn of the cord 
around the screw head keeps the bolt 
from the keeper when not in use. — 
Contributed by Bert Hillyer, Chrome, 
New Jersey. 



Cleaning Brick Walls 

A solution of about 2 oz. of muriatic 
acid to 5 gal. of water makes a good 
wash for cleaning brick walls. This 
wash should be applied and the wall 
scrubbed down with a wire brush 
made for this purpose. Care should be 
taken to keep the solution from touch- 
ing the hands or clothes. 



Thumbscrew on Lathe Dogs 

For quick work on small things to 
be turned in a lathe, a thumbscrew put 
in place of the usual setscrew on a 
lathe dog is much more convenient 
Only light chips can be taken, of 
course, as the leverage is not enough 
to tighten for a heavy cut. Small 
drills, reamers and counterbores are 
quickly put in and taken out of the 
lathe, and much time is saved, if there 
is a large number of pieces to be 
worked.---Contributed by Andrew 
Smith, New Haven, Conn. 



Large Holes with an 
Expansive Bit 

Anyone having used an expansive 
bit by hand to bore a large hole finds 
it a difficult job, as the material taken 
out by the cutting edge on the regular 
screw feed requires more power than 
can be applied to the brace. A good 
method is as follows: If a hole 3 in. 
in diameter is to be bored, set the bit 
to 3 in. and fasten it in the brace so 
that the cutter is in line with the han- 
dle of the brace. Lay out the circles 
A and C and bore a series of holes 
B with a Mi or %-in. bit to remove a 
part of the wood between A and C. 
Set the expansive bit in place and 




CThe main bearings of a lathe should 
be loosened when they run hot. 



Material Removed by Boriaff Small Hbtas 

stand with the grain of the wood and 
turn with a slow steady pressure. — 
Contributed by W. A. Lane, DaUas, 
Texas. 



POPULAR MECHANICS 



Painting the In^e of a Rain Pipe 

While painting; the rain pipes on a 
house I thought of a way to paint the 
inside of the pipes. I procured a 
sponge large enough to fit the inside 
of the pipe and fastened a weighted 
cord lo it. I then dropped the weight 
through the pipe and forced the sponge 



them in the holes. The cloth u shown 
at A in the sketch and one of the eye- 
lets at B. The cloth is kept taut by 
the thumbscrew in the same way as 
drawing up the hacksaw blade. Strips 
of emery cloth in the various grades 
can be prepared and kept ready for 
use in the frame. — Contributed by 
Oscar Carlson, Tacoma, Wash. 



a few inches into the pipe, making a 
cavity large enough to hold paint. Fill 
the cavity with paint and pull the 
sponge by the cord slowly through the 
pipe. Place an old pail at the bottom 
to catch the surplus paint. This 
method will apply a coat of paint to 
the inside of the pipe that will pre- 
,ier\e the metal as well as if painted 
with a brush. — Contributed by Ed. 
Borchik, Cleveland, O. 

Emery Cloth Used in a Hacksaw 

Frame 
The illustration shows an emery- 
cloth holder for polishing small places 
or round edges. It consists of a hack- 



saw frame and emery cloth. The cloth 
ifl cut \<: in. wide and the length of the 
saw blade. Punch a hole in the cloth 
% in. from each end. Procure some 
eyelets from a shoe store and rivet 



Lace Curtains Drawn Back with the 
Shade 

An easy and convenient way of draw- 
ing back lace curtains is to attach 
them to the window shade as shown in 
the sketch. On bright days sufficient 
light will enter the room for reading 
when the shade is within 18 in. of being 
closed as shown in Fig. 1. On dark 
days, even with the shade to the top of 
the sash, I find the light insufhcient, 
unless the lace curtains are drawn 
back, also. I accomplish the whole 
process by just raising the shade. 

Attach a small screweye to the end 
of the bottom slat. Connect it with 
some part of the lace curtain with a 
cord in such a way that it will allow 
the shade to be closed entirely, and 
when raising the shade higher than 
shown in Fig. 1 it will draw the cur- 
tains back as though they were draped, 
as shown in Fig. 2. A bow of ribbon, 
artificial flowers or any other suitable 
ornament, may be placed where the 
cord is attached to the curtain. — Con- 
tributed by M. O. Henning, Swiss- 
vale. Pa. 
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Divisions on Circumferences 
of Shafts 

A method of finding certain equal 
divisions on the circumferences of 
shafts, body bands of gas and electric 
fixtures or on any cylindrical surface 
where dividers are not at hand or can- 
not easily be used, is shown in the 
sketch. 

Cut a piece of paper about ^ in. in 
width, or smaller if necessary, and a 
little longer than the length of surface 
to be divided. Put the paper around 
the cylinder and cut it so that the ends 
just meet when the paper is pulled 
snugly to the surface, then fold and 
cut for the various divisions as follows : 

To find the point diametrically oppo- 
site, fold as in Fig. 1 and cut notches 




ri«.9 



Stript of Paper Folded 



out at the ends, then place the paper 
on the cylinder and mark the division 
in line with the fold or break on the 
surface through the holes. For three 
divisions fold the paper as shown in 
Fig. 2, and for four divisions, fold as 
shown in Fig. 1 and then double. For 
five divisions, fold as shown in Fig. 3 
by lapping the end over two-thirds the 
way, then folding the single end back 
over the double part. Fig. 4, then 
doubling in the center, Fig. 5. With 
a little practice one can make these 
papers quite perfect with almost any 
number of divisions. — Contributed by 
G. T. Nelson, St. Paul, Minn. 



Curtain Ventilator for a Van 

When passing a large van one day 
I saw it was fitted with a clever cur- 
tain ventilator, evidently homemade, 
that could be raised and lowered at 
will from the side of the wagon. The 



usual curtain on the back end extended 
to within 6 or 8 in. of the top. Above 
this was hung a small independent 




.1 










Fie.l 



Ventilator on Van 



f\%.1 



curtain having an iron rod fitted in the 
hem so as to cause it to hang without 
flapping, and also to make it drop when 
the elevating cord is released. The 
cord is run through screweyes turned 
into the side of the van, as shown in 
Fig. 1. The curtain is shown drawn 
up in Fig. 2.— Contributed by Jas. M. 
Kane, Doylestown, Pa. 



How to Cut a Cone-Shaped Kettle 

Cover 

Cut the metal 1 in. larger in diameter 
than the hoop after the edge is turned. 
Mark a line starting 1 in. from the 
center and extend it to the edge. Mark 
two other lines starting from the same 
point and extending each to a point 
1 in. on each side of the center line 
as shown in the sketch. Cut out the 
gore and turn the edge tapering from 




Sixe of Gore to be Cut 



the circumference to the center on a 
hatchet stake. No edges are to be 
allowed. — Contributed by S. C. Ship- 
man, Steubenville, O. 



( 
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Removing Obstruction in a, 
Well Casing 

When putting down or driving the 
ordinary tubular wells it often hap- 
pens that the pipe must pass through 
a stratum of soft sticky soil or clay. 

The strainer or 
point on the 
bottom end of 
the pipe will 
become com- 
pletely sealed 
up, thereby pre- 
venting the en- 
trance of the 
water into the 
pipe, which 
naturally pre- 
vents the pump 
from raising the 
water. 
Ordinarily it is the custom to pull 
out the pipe and clean the strainer to 
remedy the trouble, but having had 
trouble of this kind recently, it oc- 
curred to me that the obstruction 
might be removed without withdraw- 
ing the pipe. 

When I found that the point was 
sealed, I procured a round piece of 
w^ood that would fit the inside of the 
pipe snugly, the wood being about 1 
ft. in length. The pipe was filled with 
water to the point shown by the 
dotted line in the sketch, then the 
wood plunger was placed on top of the 
water and struck a sharp blow with a 
hammer. The obstruction was com- 
pletely removed. The wood must be 
held or else the suction of the water 
will draw it into the pipe. — Contrib- 
uted by E. S. Sheperd, Wichita, Kans. 



Producing Marble Effects with Paint 

Prepare the colors to be shown in 
the marble, using varnish for the ve- 
hicle and japan colors, reduced in tur- 
pentine, making glaze colors or varnish 
stains. Put in the ground color with 
lead and turpentine and allow it to dry, 
then apply different glaze colors so as 
to give a mottled, variegated effect. 



No care need to be taken for this part 
of the work, as the crudest efforts give 
the best results. 

Dissolve a lump of potash the size 
of a pea in 1 oz. of kerosene, and while 
the glaze coat is fresh, dash small 
drops of this on the painted surface. 
This will separate the colors and blend 
them into very pretty marble effects. 

By the exercise of a little taste and 
ingenuity surprising effects can be ob- 
tained. If spar varnish is used, it can 
be rubbed down and a coat of clear 
spar put on as a protector. 

I have in my yard a pair of large 
garden urns made of plaster-of-paris 
marbleized to a malachite green, and 
these have stood the weather for four 
years. — Contributed by Wm. G. Brown- 
ing, Los Angeles, Cal. 



Clothesline Holder 

The holder consists of a stationary 
piece, C, fastened to the post, on which 

the piece A is 
pivoted on the 
screw D, the 
piece A having 
a block B 
fastened to its 
edge as shown. 
The clothesline 
E is passed over the block B and drawn 
as taut as necessary, then it is gripped 
between the block B and the pointed 
end of C. — Contributed by H. Frisch, 
St. Louis, Mo. 




Substitute for an Expansion Bolt 

A very effective, simple and cheap 
method of fastening anything on brick 
walls where expansion bolts are not at 
hand is as fol- 
lows : Take a 
common nut, 
% in. square, 
and cut it al- 
most through 
with a hacksaw 
as shown at A. 
The size of the nut is governed by the 
thickness of the joint between the 
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bricks or the size of the hole made in 
the wall. The size of the hole in the 
nut should be about the same diameter 
as the wood screw at a point about V^ 
in. from the end. 

After making a hole in the mortar 
between the bricks, the prepared nut 
is inserted and the screw driven into 
it. The screw will spread the parts of 
the nut and firmly hold it between the 
bricks. Be sure to have the cut in the 
nut parallel with the two bricks be- 
tween which it is wedged. — Contrib- 
uted by Gilbert A. Wehr, Baltimore, 
Maryland. 



shape shown in the last sketch. The 
diameter of A and D should be a trifle 
less than the inside diameter of the 
drain opening. 




C 




Removing a Stuck Ax 

An easy way to remove an ax stuck 
in a log is to use the method shown in 
the sketch. A small chip is placed 
under the cutting edge of the ax on 
the handle end and a pressure on the 




As In the Wood 

handle will easily withdraw the blade. 
When the ax is stuck so that the entire 
edge is in the wood, raise the handle 
until a part of the edge is out above 
the surface. — Contributed by Fremont 
Leland, Chester, Conn. 



Sink-Drain Strainer 

Bath, sink and other drain pipes clog 
easily where the opening is left en- 
tirely open. A little device can be 
made at home to keep the drain pipes 
clean, and its cost will be practically 
nothing. 

The illustration A shows a piece cut 
from tin having four projections B 
and an opening C. Another piece is 
cut as shown at D with projections F 
and an opening E the same size as the 
one at C. A small piece of screen is 
placed over the opening E and the pro- 
jections B bent over the edge as in G. 
The long projections F are bent in the 



HD. 




Parts of Strainer 



Set the strainer in the opening of the 
drain and it will keep out all dirt that 
is apt to stop in the pipe. The wire 
screen can be easily replaced if it be- 
comes worn. — Contributed by Maurice 
Baudier, New Orleans, La. 



Stretcher for Covers 

The ordinary way of stretching a 
piece of leather, canvas or other like 
covering is to pull the edges with the 
fingers. This will make an uneven 
surface, as the material cannot be 
drawn very tightly or at every part of 
the edge. The tool described herewith 
will be found quite useful for the home 
or shop. It is made of a pair of long- 
nosed pliers provided with a pair of 
notched clamps which are fastened 
with machine screws. In using the 
tool the edge of the cover is gripped 
between the clamps and then tightly 




Notched Clampt In Pliers 



drawn and held while tacking the 
cover. — Contributed by Wm. Grot- 
zinger, Baltimore, Md. 



GApproximately every 2 ft. of eleva- 
tion is equal to 1 lb. pressure per 
square inch of water in pipes. 
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Boring in a Drill Press 

Having some cast-iron arms to bore 
out for bushings, we naturally turned 
to the lathe, but found the pieces were 
just too big to swing over the ways. 
After looking our tools 
over we decided to make 
use of the drill press, which 
was accomplished as fol- 
lows: 

The arms were laid on 
the block B of the press 



^ 





Bering Bar in Drill Chuck 

and fastened down. One end was flat, 
the cross section was of irregular form, 
and under this the knee or angle plate 
C was bolted. This served to locate 
the arms at once and leveled them up 
by this surface so that all were dupli- 
cates. To the other side of the block 
was bolted a casting, D, having a 1-in. 
hole through it. A boring bar, E, was 
provided, placed in the chuck of the 
drill press, and the chuck centered over 
the hole D. The castings were then 
trued up by the bar and the boring 
begun. The job was done as well as 
in the lathe and almost as quickly. — 
Contributed by Donald A. Hampson, 
Middletown, N. Y. 



Preventing the End Grain of Wood 
from Checking 

Blocks of wood stored for use in 
turning arc usually coated on the ends 
with oil to prevent cracks and checks 
during the drying-out process. A most 
desirable substitute for oil is paraffin 
melted and poured lightly over the 
ends. This is clean and not greasy to 
handle, answers every requirement and 
has found favor with the best wood- 
workers. 



Cleaning Brass Hxtures 

Brass rules used in a printing office, 
or brass fixtures of any kind, can be 
cleaned with acetic acid. This is the 
best and cheapest cleaner obtainable 
and is a harmless substance to use. 
Acetic acid is strong vinegar and can 
be purchased at any local drug store. 
The action against fly specks is 
hastened by the addition of salt 'to the 
acid. This substance is not harmful 
to the hands and can be used without 
injury while most other cleaners arc 
harmful. The brass should be wiped 
with a dry cloth after the acid has 
removed the tarnish. The acid is also 
excellent for washing grease from glass 
articles, especially fly-specked win- 
dows. — Contributed by Loren Ward, 
Des Moines, Iowa. 



Smooth Edge on a Drawing Board 

Fasten a strip of smooth oilcloth of 
any color over the front edge of a draw- 
ing board with small tacks well driven 
down 6o that all the slivers and rough 
spots on the wood are covered. The oil- 
cloth is smooth and does not wear the 
clothing, which makes it unnecessary 
to wear an apron. — Contributed by W. 
E. Morey, Chicago. 



Substitute Tumbuckles for Aeroplanes 

A very inexpensive way to fasten 
brace wires on gliders and aeroplanes 
is shown in the sketch. The device 
takes the place of turnbuckles. The 




PMteninc Brsstt Wlr«s 

rings that are attached in the line can 
be purchased from any local harness 
shop or hardware store. A wire loop 
with a ring and a screwdriver is used 
to draw the ends together as shown in 
the first part of the sketch. A piece of 
copper wire is then used to connect 
the rings as shown complete in die 
second part of the sketch. This sob- 
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Protecting a Wood Partition Around 
a Stovepipe 
The sketch shows a very satisfac- 
tory method of protecting a thin board 
partition through which a stovepipe is 
pasKed. A square, 11 in. each way, is 



through the collars. This will make 
an arrangement that will be a safe one, 
and, if well done, a neat appearing job 
in a situation where it would be im- 
possible to use a chimney ring, — Con- 
tributed by J. G. Allshouse, Avon- 
more, Pa. 
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marked on the wall where the pipe is 
to pasK through and the wallpaper cut 
with a sharp knife in such a way that 
it will turn back and expose the 
boards. More sufl'icienl holes on the 
lines of llic .square to enable one to cut 
it out with a keyhole saw or ordinary 
handsaw. 

I 'lace a piece of asbestos board that 
is about Vtt ill- thick in tlie space where 
the boards were removed. Tlie as- 
bestos can be obtained at any hardware 
store, l-astcn the board on all sides 
with t■i^,'ht small pine strips, each about 
■}h in. thick and of a lcni;tli to make a 
neat double frame which can be held 
secure by a few nails or screws. Turn 
the wallpaper back and paste in place, 
or put on new paper around the frame, 
if the old paper has lieen damaged. Cut 
:i nmnil li<ile, a litllc larger than the 
.stovepipe, in tlic a.sbestos before fast- 
ening it in the partition- 
Procure a Couple of tin stovepipe 
collars and lay them down together 
evenly and punch four or more small 
holes in their rims. Fasten the collars, 
one on each side of the asbestos board, 
over the hole with roundhead stove 
bolts. The stovepipe joint is run 



Pressure-Gauge Tester 

Every engineer, stationary or marine, 
can easily make the pressure-gauge 
tester shown in the sketch. The cost 
for the material will be small, and, 
although not so elaborate as the fac- 
tory-made article, it will give first-class 
results. 

The main body A is a piece of brass 
tubing, 13 in. long and 1^^ in. in diam- 
eter. Two holes are drilled on one 
side, one at each end, and fitted with 
two ?4-'n- pipe couplings, DD, which 
are soldered in place. Another brass 
tube B, 12 in. long and 1 in. in diam- 
eter, having a hole in it at C, is fastened 
with the tube A on a solid disk, I. 
A iH-in. washer, F, with a hole the 
same size as the inside tube is soldered 
on the other end of the tubes. The 
hole in the washer is threaded to re- 
ceive the bushing G, which has a bolt 
with a long thread to lit its internal 
threads. An iron washer and a good 
cup leather is attached to the end of 
the rod at E. 

Fill the tubes with water and place 
a test gauge on one of the openings 
D and a gauge to be tested on the 
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other opening D. Before filling with 
water, the piston E should be at the 
washer end F. Turn the rod to make 
a pressure on the water. The number 
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Stand for Holding Coiled Wire 

A stand for holding coiled wire in 
various sizes is shown in the sketch. 
The stand is suitable for the shop or 
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Detail of Stand 



salesroom. Such a stand will hold a 
coil of wire and keep it from becoming 
tangled as the wire is used or sold. — 
Contributed by Peter J. Theisen, Den- 
ver, Colo. 



How to Prevent Motorcycle Belts from 

Slipping 

Having had considerable trouble 
with flat belts slipping on motorcycle 
engine pulleys owing to dust and dry 
surfaces, and after trying various kinds 
of dressing and building up the metal 
surface with friction tape, leather, 
rubber, etc., to increase the friction, I 
used the following method with better 
results: A strip of canvas was cut to 
fit in between the flanges of the driv- 
ing pulley, thoroughly soaked in good 
glue, and wound tightly on the pulley 
surface until it consisted of six layers. 
After this dried, it gave excellent 
results. The band wears well and in- 
creases the friction between the sur- 
faces, and it also allows the driving 
belt to run with less tension. — Con- 
tributed by Geo. Forest, Crystal Lake, 
Illinois. 



Test of Humidity in Living Rooms 

The French Journal de la Sante 
(Sanitation or Health Journal) gives 
the following simple test for determin- 
ing whether or not the humidity of a 
building unfits it for habitation. Place 
a known quantity, say 2 or 3 lb., of 
newly slaked lime in the suspected 
apartment, closing the doors and win- 
dows hermetically as in disinfecting it, 
and after 24 hours weigh the lime 
again. If it has increased in weight 
one per cent or more, the apartment 
should be pronounced insanitary. 



An Adjustable Garden Marker 

The adjustable marker is made on 
the same principle as the ordinary 
garden rake or marker with the ex- 
ception of the teeth, which can be set 
at any distance apart (Fig. 1). The 
part holding the teeth consists of two 
strips of wood, 3 ft. long, l^/^ in. wide, 
and % in. thick, fastened at the ends 
so that they will have a space between 
them for bolts. The teeth or markers 
are fastened with %-in. bolts having 
washers and thumbnuts. These are 
shown in Fig. 2. The opposite side of 
the strips with the bolt heads is shown 
in Fig. 3. The teeth can be set from 
Vl in. to 3 ft. apart. The teeth are 
shown set 4% in. apart at A and 2^4 
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Sliding if arken 



in. at B. The markers not in use can 
be raised up so the points will be on 
a level with the lower edges of the 
bottom strip. — Contribute by E. R. 
Zehner, Easton, Pa. 
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Lathe Parallels 

For boring, facing and special lathe 
work, a pair of parallels such as shown 
in the sketch is quite useful. Reference 
to the sketch shows that the parallels 
are provided at each end with a foot 
throug^h which bolts are passed to se- 
cure them to the lathe carriage. A T- 
slot is cut in the top to provide a way 
for clamping the work to the parallels 
quickly and securely. If both parallel 
castings are planed up alike, work set 
on them which must be bored parallel 
to a given face is directly in line with 
the cut of a lathe. 

When a large number of pieces of the 
same kind are to be machined, it will 
pay to make a special plate to fit them 
and bolt it to the lathe parallels. Cylin- 
ders, bearings and work too large to 
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Parallels on Lath* CarrUg* 

swing on a faceplate may be bored and 
faced with this aid. — iContributed by 
Donald A. Hampson, Middletown, 
New York. 



Keeping Vermin out of Beehives 

Mice and ants can be kept from en- 
tering beehives by setting the hives on 
the bottoms of inverted quart bottles 
whose necks are set in the ground. 
Be sure to keep the grass or weeds 
cut close to the ground about each 
hive. — Contfibuted by Paul Wood- 
ward, Rodney, Iowa. 



Cellar-Door Support 

The illustration shows a self-opening 
and self-closing support for a cellar 
door. One-half of the door is shown 
opened and resting on the support A. 
The other one-half shows the support 
fastened in place. It is very simple to 
make and attach. 

Use a strip of wood for the support, 
% by 2 in., with the required length 
to allow the door to rest at the height 



wanted when open. Fasten two blocks 
with screws, one on each door as 
shown, and attach a support to each 
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Folding Support 

block with a tee hinge. The folding 
bracket B is easily made of a piece of 
hoop iron. The support will lay flat 
on the door when it is closed but will 
open up to the right position for a 
support as soon as the door is opened. 
—Contributed by W. A. Proctor, Clef- 
tondale, Mass. 



Hinge Stop on a Gate 

An ordinary gate or barndoor can be 
kept partly open or held in any position 
against a wind or draft by the use of 
a stop as shown in the sketch. The 
stop is made from an ordinary hinge 
which has only one wing fastened to 
the lower part of the door or gate. The 
loose wing catches on the floor, ground 
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Hinge Fattened to a Gate 



or cement walk. When not in use it 
is turned up against the gate. — Con- 
tributed by W. E. Cleveland, Chicago. 



CAfter cutting a taper on a lathe, do 
not forget to reset the tail stock. 
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Fireproof Chimney for Frame Houses 

In a mining^ camp where many fires 
were caused by defective chimneys the 
one described herewith was adopted as 

the best and 
safest kind for 
a frame house. 
It finally be- 
came compul- 
sory to have 
every frame 
house equipped 
with this chim- 
ney. This style 
of chimney is 
inexpensive and 
the parts can be 
purchased i n 
almost any 
little country place. 

A bracket is made and fastened to 
the outside of the wall on which a tee 
joint of terra-cotta sewer pipe is set 
and a bottom of cement put in on the 
boards. The tee opening extends 
through the wall and is used for the 
stovepipe opening. The chimney is 
then built up as high as desired with 
sewer pipe, the joints being well ce- 
mented. — Contributed by W. A. Lane, 
El Paso, Texas. 




Testing Lubricating Oils 

Place one drop of each oil to be 
tested on a piece of glass so that the 
drops will be in a line at one end. 
The glass should be about 30 in. long 
with a width sufficient to hold the num- 
ber of drops without their mixing. 
Raise the end on which the drops were 
placed, about 6 or 8 in., to form an in- 
clined plane. The oil will run down 
this plane. An oil having a light body 
runs and dries quickly, but an oil that 
has both a body and a free flow will 
be readily detected by this test. An 
oil may have a good body and yet may 
have a tendency to gum badly, which 
quality will also be detected on the 
glass. The oils should be protected 
from dust while these tests are being 



Furniture Polish 

The following formula makes an ex- 
cellent creamy furniture polish: 

Animal oil toap 1 ox. 

Solution of potassium hydroxide 5 oz. 

Beeswax lib. 

Oil of turpentine 3 pt. 

Water enouRh to make 5 pt. 

Dissolve the soap in the lye with the 
aid of heat; add this solution all at 
once to the warm solution of wax in 
the oil, says the Druggists' Circular. 
Beat the mixture until a smooth cream 
is formed, and gradually beat in the 
water until the whole is completely 
emulsified. 
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Fastening Hanuner Handles 

The illustration shows a method used 
by a correspondent of American Black- 

^^ smith to keep 

hammers from 
coming loose 
on handles. The 
hammer is first 
set on the han- 
dle and then it 
is wedged as 
tightly as pos- 
sible. Two ^' 
in. holes are 
drilled in the 
end of the wood and two large wood 
screws driven into the holes. The 
screws never come out and the ham- 
mer head does not come loose. 
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Electric Welding of Metal Saws 

The installation of a cold-metal saw 
in a factory called for an operator, and 
the man selected was unskilled in the 
use of the ma- 
chine. The 
saws used were 
% in. thick and 
3 ft. in diam- 
eter. Three of 
the saws were 
broken by the 
workman. One 
of the saws had 
a crack 4% in. in length from the dr* 
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Chisel for Cutting MtM^ses in 
Cabinet Drawers 

When fitting locks in drawers on 
cabinet work, it is necessary to cut a 
mortise in the rail above the drawer 




il MortlH Chlul 



end to receive the bolt of the lock. 
If the drawer is not a very deep one, 
the work becomes difficult, as the 
space between the rails is too small to 
work an ordinary wood chisel. The 
sketch shows the dimensions and shape 
of a tool that will do the work. It is 
made of tool steel and sharpened like a 
chisel. — Contributed by F. O. Ander- 
sen, San Francisco, Cat. 



Making Brass Letters in Steel 

The letters, name or numbers are cut 
in the steel surface with acid or steel 
letter punches and the indentation filled 
with brass. This is accomplished by 
heating the prepared steel red-hot in a 
brazing furnace, forge or kitchen range, 
and flowing spelter in the indentations. 
Use borax as a flux and a piece of brass 
wire for the spelter. The wire can be 
handled much easier than the regular 
brazing spelter. Be sure to braze a 
good thick coat of brass on the lettered 
surface. After cooling, the surplus 
brass is filed away from the top of the 
article and the steel surface polished. 
The indentations will be tilled with 
brass. 

Tools may be marked in this man- 
ner. If used for paper weights, the 
steel surfaces must be lacquered after 
nolishing to keep them from tarnish- 
-Contributed by D. O. C. Kersten, 
nt, Mich. 



Automobile Cooling Alcohol Mixtures 
Kept at Proper Strength 
According to law, denatured al- 
cohol is the "grain alcohol of com- 
merce rendered unfit for beverages," 
The freezing point of this alcohol is 
about 160 deg. F., says the Automo- 
bile. When added to water in various 
proportions, it lowers the freezing 
point of the water. An approximation 
of the freezing points of various pro- 
portions of water and denatured ^co- 
hol is given in the following table: 

ProEKirtian o( ProportioD of dtt- Praeilnf poiol 
«B(er Id DMnreil ilcobol in ieg- Fafat- 

■alloDt ia quart! 



In order to maintain the solution at 
proper strength, it may be necessary 
from time to time to add one or other 
of the constituents to keep the proper 
proportions. If it is safe to employ a 
mixture holding 2.5 quarts of dena- 
tured alcohol to the gallon of water, 
it is advisable to maintain this propor- 
tion. 

A very simple way of observing the 
relation of alcohol to water is to mix, 
say, 2% qt. of denatured alcohol with 
one gallon of 
water and 
then by 
means of a 
weighte d 
float with a 
stem on it 
find out how 
low the float 
sinks in the 
solution and 
mark this 
point on the 
stem as 
shown at C. 
With a good- 
sized cork, 
B, a long 
slender stick 
of wood and 

a washer, A, it would be possible to 
make a measuring instrument in five 
minutes that will serve every parpoae. 
Calibrate the instrument by ' 
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out how low it will sink into the solu* 
tion, and mark the place. After this, 
all that has to be done is to draw off 
some of the solution from the radiator 
in a bucket and drop the instrument 
into the liquid, noting how low it will 
sink. If it does not sink down to the 
mark, add alcohol until it will ; if it 
sinks below the mark, add water to 
float it up to the same. 

Removing a Milling-Machine Arbor 
The arbor of a small milling machine 
had become so firmly lodged in the 
taper hole that it was impossible to 
drive out with a hammer from the back, 
so I had to use some other method to 
loosen the shank. I stripped the arbor 
of all its bushings and put on a cutter, 




Diawl^ Arbor wtth  



A, then placed two pieces of steel, B, 
of equal length, between the cutter and 
the end of the spindle, one on each side 
of the arbor C. The pieces of steel 
were long enough to hold the cutter 
some distance from the shoulder of the 
arbor. The arbor was filled to the 
end with bushings, D, and the nut, E, 
screwed on them. The pressure re- 
moved the arbor with ease. Be careful 
to use a cutter heavy enough to stand 
the pressure. — Contributed by C. H. 
Rauschenbei^, Greenville, Pa. 



Scale on a Monkey Wrench 

A scale stamped on the side of a 

wrench provides a means for setting 

the jaws so they will slip on a square 
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or hexagon nut without fitting it to the 
facets. This makes it quite handy for 
turning nuls in dark and unhandy 
places. The scale may be marked after 
setting the jaws on standard square 
and hexagon nuts of the different sizes. 
The fractions designate the size of the 
bolt in fractional parts of an inch. — 
Contributed by Cecil Richards, Wheel- 
ing, VV. Va. 

A Sprinkler Bottle Stopper 
A sprinkling stopper to fit any size 
bottle can be made by cutting four long . 
notches in a cork as shown in the 
sketch. Force this notched cork well 
down in the neck of the bottle after 
first turning in a small corkscrew so 
that it can be easily withdrawn when 
the bottle is to be refilled. Cut a notch 



How to Bend Tubing or Pipe 
Heat the piece where the bend is to 
be made to a gfood red heat, then put 
it in a vise or other convenient place 
and bend while a stream of water is 
turned on the inside of the bend. Pipe 
can be bent in almost any angle in this 
manner without kinking or breaking. — 
Contributed by Irl R. Hicks, Halls- 
vUle, Mo. 



in another cork so as to allow it to fit 
over the corkscrew. This last cork 
is to close the bottle when it is not in 



CDo not flood the bearings of a mag- 
neto with oil, a few drops once a 
month is sufficient. 
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A Pipe-Ripping Tool 

The sketch herewith illustrates a 
very handy tool for ripping wrought- 
iron pipe. It can be made by any black- 
smith at very little cost. 

This tool was originally intended for 
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Details of Ripping Tool 

breaking 3-in. wrought-iron pipe which 
contained a cable. The old method of 
removing the cable was to saw a piece 
off the side of the pipe and slip the 
cable out. The ripping tool is held 
against the open end of the pipe, which 
enters the opening in the jaws freely. 
A hard pull upward on the handle will 
tear a large piece free. One man can 
rip more pipe in a half hour with this 
simple tool than he could saw in a day. 
Such a tool is also of value to plumbers, 
steam fitters and electricians. — Con- 
tributed by G. M. Peterson, Buffalo, 
New York. 



Overhead Clothes Rack 

The accompanying illustration shows 
an overhead rack that is designed to 
lift up out of the way articles placed 




to receive the tea towels and dishcloths 
and as they are directly above the heat 
that rises from the stove, they will dry 
in a few minutes. 

The base A is 1 in. thick, 3 in. wide 
and 8 in. long, mortised 1% in. deep 
by A in. wide on each end. The 
piece C is 1% in. thick, 2 in. wide and 
8 in. long, mortised in the same man- 
ner as the base, with the addition of a 
central mortise, 3 in. long, ^ in. wide 
and 1% in. deep, to accommodate the 
end piece D. The two pieces B are V2 
in. thick, 1 in. wide and 30 in. long with 
a /5-in. hole bored 1 in. from each end. 
The piece D is % in. thick by 3 in. 
wide at one end and 1% in. at the 
other, and 36 in. long. 

To assemble and hang this rack, first 
screw the base to the wall at the de- 
sired place and about QV2 or 7 ft. from 
the floor. Fasten the pieces B into the 
mortises in A with a A-in. by 3i/4-in. 
bolt in each. Insert the piece D into 
the central mortise of the piece C and 
nail on each side and back with small 
nails. Fasten the loose ends of the 
pieces B into the mortises in C with 
•]ftr-in. by 1%-in. bolts and fasten a 
screweye in each of the pieces B, as 
shown in the sketch. One end of a 
spring taken from an old shade roller 
is attached to the upper screweye and 
the other end is fastened to a screweye 
turned into the ceiling, after first draw- 
ing the spring up with sufficient ten- 
sion to hold the rack at the desired 
place. A cord is attached to the lower 
screweye so that the rack may be 
pulled down to place the clothes on it 
for drying. 

If it is desired to hang the rack over 
the center of a stove or table, simply 
hinge the piece A to the wall with a 
small pair of butts, then as the rack is 
pulled down it can be swung around to 
the side of the stove or table and 
brought within easy reach. — Contri- 
buted by H. J. Tinsley, Lancaster, Ky. 



Rack above One*t Head 



upon it to dry, thus economizing room 
and using wasted space. The rack can 
be placed over the range in a kitchen 



OAutomobile tires should be inspected 
after every long run and the cuts at- 
tended to immediately. 
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Fumigating School Books 

Many times children are found in 
school who are suffering from some 
contagious disease and who are not 
sick enough to stay at home. They are 
a source of danger as well as the books 
and other articles which have been 
used by them. I devised a way to 
fumigate these articles whereby they 
can be disinfected at once and at very 
little cost 

The device consists of a can — an 
empty carbide can is very good for 
this purpose — ^with a screw top and a 
place for a candle in the bottom. A 
carbide can is about 2^/^ ft high and 
15 in. in diameter. The top of one of 
these cans can be screwed down tightly 
to keep in the gas. Formaldehyde 
candles are used for fumigating. The 
candles are set in a small tin about 
1^2 in. in diameter and V2 in. in height. 
These can be obtained at a slight cost 
and each one is sufficient to fumigate 
1,000 cu. ft 

A hole is cut in the bottom of the 
large can so that it will admit the upper 
part of the candle. The books are then 
placed in the can, which is raised off 
the floor enough to permit the lower 
part of the candle to touch the bottom 
of the fumigator. The top of the can 
is not put on until the gas begins to 
issue forth and it is then screwed down 
firmly. The candle is allowed to burn 
about one minute, or until the can is 
well filled with gas The gas is allowec 
to act on the books and other articles 
for about 7 hours. This insures per- 
fect and complete fumigation. The 
odor of formaldehyde is sometimes un- 
pleasanty but this can be overcome by 
sprinkling household ammonia over the 
articles after they are removed. — Con- 
tributed by George Thomas Palmer, 
M. D., Springfield, 111. 



CA thick, soft painter's brush is bet- 
ter than waste for removing dust. from 
an automobile engine. 



CCalipering the front end of a hole 
does not show that it is bored straight. 
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Door Lock for Travelers 

A very simple and effective lock for 
the inside of doors can be made of two 
pieces of sheet steel 
or galvanized iron 
cut in the shape 
shown in the sketch. 

The teeth are 
about Vs in. long, 
and the metal is bent 
at right angles on 
the dotted line. The 
oval hole is made 
large enough to ad- 
mit an ordinary lead 
pencil. The lock is 
applied by pushing the teeth of one 
piece into the door casing and the 
other directly opposite in the door. 
Close the door and put a pencil or nail 
through the holes and it will be impos- 
sible to open the door from the outside 
— Contributed by A. Lester Shipton, 
Watertown, Mass. 
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Planer Work in a Lathe 

Quite a variety of small machines 
were made in a shop equipped with a 
lathe, drill press and grindstone. The 
lathe, naturally, did most all the work 

including some 
planer work. 
The sketch 
shows a box 
having cast 
edges to guide 
the cap. These were made in quan- 
tities. The portion marked A is the 
seat for the cap, which had to be 
machined flat They were put in a 
four-jawed chuck in the lathe and faced 
out as far as the dotted line. This cut 
out more than three-quarters of the 
face and a boy chipped out the corners. 
Keyways, both internal and external, 
may be cut by mounting the work and 
hand-feeding the carriage. Fairly good 
flat surfaces can be produced by clamp- 
ing the work to the faceplate and hand- 
feeding the carriage, using the coarse 
feed screw each time to take a deeper 
cut. 
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Removing a Pin from Cast Iron 
My foreman told me more as a joke 
than otherwise to piill out a i^-in. cold- 
rolled steel pin, 
A, which had 
been driven 1 
in. without lu- 
brication into 
cast iron, B. 
S Thinking I 

must do it, I 
tried to turn it 
with a pipe 
wrench and 
only succeeded 
in roughing the 
pin in the hole. 
I then used a 
method as fol- 
lows that re- 
moved the pin 
without much work. I cut a thread on 
the pin with a ^-in. die and then put 
a collar, C, on it and ran a nut, D, on 
the threads. A hard pull of a 12-iu. 
wrench on the nut removed the pin. — 
Contributed by Roy E. Coram, No. 
Chelmsford, Mass. 



Coloring Concrete 
The latest report of the National 
Association of Cement Users recom- 
mended only certain mineral pigments 
that should be used for obtaining 
tinted murtars for concrete or stucco 
surfaces. These pigments are given 
in the following list: 
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Ull«mirii 
Chromiuni 



The amount used should be small, 
owing to the danger of impairing the 
strength of the resulting mortar. The 
limit should be 5 per cent by weight 
to that of the cement. Even this 
amount of certain colors which differ 
little from that of cement, such as yel- 
lows and reds, does not produce a 
marked change from that m neat ce- 



ment. Lampblack is best for darken- 
ing, and to lighten the color, use lime. 
The coloring constituents can be used 
dry or in a paste, but it is most con- 
venient for mixing to use the dry form, 
which should be thoroughly mixed 
with the dry mortar before adding 
water. 



Glass-Cleaning Solution 
Glass tumblers, tubing and fancy 
bottles are hard to clean by washing 
them in the ordinary way as the parts 
are hard to reach with the fingers or 
a brush. The following solution makes 
an excellent cleaner that will remove 
dirt and grease from crevices and sharp 
comers. To 9 parts of water add 1 
part of strong sulphuric acid. The 
acid should be added to the water 
slowly and not the water to the acid. 
Add as much bichromate of potash as 
the solution will dissolve. More 
bichromate of potash should be added 
as the precipitate is used in cleaning. 
The chemicals can be purchased 
cheaply from a local drug store, and 
made up and kept in large bottles. 
The solution can be used over and 
over again. If a large jar is filled with 
the solution, articles of glass can be 
dipped in it for a few minutes and 
then washed in clear water. — Contri- 
buted by Loren Ward, Des Moines, 
Iowa. 

Kettle Cover Holder 

A cover if not hinged to the kettle 
will fall off when the kettle is tilted for 
pouring, and this 
is not only a 
source of annoy- 
ance every time 
any of the con- 
tents of the ket- 
tle is poured out, 
but often results ''' 
in a bad scald or 

burned fingers. This annoyance can 
be prevented by making and attachii^ 
to the kettle top the little device 
shown in the sketch. It is made of 
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two strips of metal, one soldered to 
the kettle top and the other riveted to 
it When the handle of the kettle is 
raised it forces the clip over the cover. 



Holder for Starting Screws 

The tool shown in the sketch is for 
holding screws when starting them in 
tapped holes. It consists of a wood 



Steady-Rest Jaws with Babbitt Ends 

In using the steady rest on lathe 
work, I have always had a lot of trouble 
with the jaws cutting into and marring 
the work, especially brass work, says a 
correspondent of American Machinist. 
I tried fiber, rawhide and other mate- 
rials with little or no success, as they 
all wear away in a very short time ; so, 





Screw in Holder 

handle having two pieces of clock- 
spring, j^ in. wide, bent at the points, 
as shown, to spring into the slot of a 
screw. The manner of using the tool 
is obvious. — Contributed by Henry 
Hertiner, Amarillo, Texas. 
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Babbitt in Bnd of Jaw 



finally, I tried drilling out the ends of 
the jaws and filling the hole with bab- 
bitt, as shown in the sketch. This 
method works to perfection. 



Spark Gap for Testing 

An adjustable spark gap to be used 
in testing and timing automobile en- 
gines can be made as follows: Take 
a piece of fiber, % in. thick, l^ in. wide 
and 1% in. long. Bore a A-in. hole 
near each end and fit with a bolt or 
connection taken from an old dry cell. 
Put the nuts on a piece of 18-gauge 
copper wire, about 1 in. long, and fas- 
ten them down. Attach a large ter- 



Fastening Stovepipe Joints 

While putting up a stovepipe re- 
cently I found that I did not have any 
place to fasten the guy wires. In their 
stead I used a 1-in. iron pipe, which 
I placed in the stovepipe, and fastened 
each,joint with a rivet. A small piece 
of wire, wrapped a couple of turns 
around the iron pipe and run through 
holes in the stovepipe, will hold the 
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Iron Pipe in Stovepipe 



parts together as well as the rivets. — 
Contributed by Victor Maene, Bustle- 
ton, Pa. 




A4hiatabl« Spark Gap 

minal on one end to slip on the spark 
plug, and fasten cable to the other end. 
The spark gap is adjusted by bending 
the ends of the wires closer or farther 
apart. — Contributed by C. R. Poole, 
Los Angeles, Cal. 



Catch for a Small Door 

An easily made and very effective 
catch to hold any small door, as in a 
washstand, sideboard, etc., is shown in 
the sketch. It is simply a small screw- 
eye and an upholstering staple attached 
as shown at A. The manner in which 
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GWhile automobiling give the engine 
a rest by advancing the spark and 
nearly closing the throttle. It is not 
good practice to run on full throttle 
for long periods. 
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Catch on Door 



they hold the door is shown at B. — 
Contributed by Jos. L. Schreick, Ports- 
mouth, O. 
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Holding Work on the Center of a 

Lathe 

All that is necessary to use is two 
fillister head screws, A A, with two 
coiled springs of even tension. File a 





springs Hold Work on Center 

groove in each screw, as shown in the 
sketch, put one spring on each screw 
B of the small lathe dog, and when in 
position it can be readily hooked on 
the screws in the driving plate, thus 
holding the work back securely. — Con- 
tributed by Arthur W. Andrews, 
Brooklyn, N. Y. 



Coloring Brick 

Brick owes its color to the presence 
of iron in the clay from which it is 
formed. Usually 5 or 6 per cent of 
oxide of iron (ferric oxide) will give 
a deep red color to brick, a higher 
percentage giving a deeper color. The 
presence of carbonates of lime and of 
magnesium will modify the color. 



Sharpening a Nail Set 

A nail set will become worn in time 
so that the face will be flat as shown 
at A. This will allow it to slide oflF 
the head of the nail when it is struck 
with a hammer. If the edge is ham- 
mered down, it will form a concave 




Bnd of Punch Hammered Over 

as shown at B. When hardened, it 
will work as well as a new one. — Con- 
tributed by Albert Hahn, Chicago. 



CAn ordinary curling iron makes a 
very good finger stretcher for kid 
gloves. 



Reflector for an Autombbile-Trouble 

Lamp 

A handy reflector for a trouble lamp 
for automobiles can be made by taking 
a funnel and putting it over a light 
bulb and fastening it with insulation 
tape to prevent a short .circuit. We 
have used this reflector in the shop, 
and find it cheaper to go to the hard- 
ware store and buy a funnel than to 
buy a reflector at an automobile- 
supply house. — Contributed by Thos. 
J. Becker, Kansas City, Mo. 



Increasing Efficiency of a Coil. 
Door-Spring 

The efficiency of an old-fashioned 
coil door-spring can be increased by 
applying two blocks of wood as shown 
in the sketch. The blocks are cut tri- 
angular-shaped. 
One is fastened 
to the door and 
the other to the 
casing. The 
spring is ap- 
plied as shown. 
This will curve 
the spring back- 
ward a little 
when the door 
is closed, and 
cause the spring 
to exert con- 
stant pressure 
against drafts on the door. 

The manner of holding the spring 
does not increase the tension, but ap- 
plies the pressure when the door is 
closed. — Contributed by Victor Laba- 
die, Dallas, Texas. 




Operating Air Pumps 

Many engineers start the pump, set 
it at its normal speed and let it run re- 
gardless of the load. The result is that 
the air pump does a great deal of un- 
necessary work, and, at times, it is 
pumping steam to a greater extent than 
air. This often can be quickly checked 
by slowing down the air pump ma- 
terially without any appreciable eflPect 
upon the vacuum. 
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Watcr-Lcvcl Indicator for a Tank 

A pressure gauge is sometimes used 
to take the place of a water-level in- 
dicator on a tank. This method is 
not always reliable, as on high-pres- 
sure gauges the movement of the indi- 
cator hand is so 

cflrK , , slight, even for 

a difference of 
2 ft. in the 
depth of the 
water, that it is 
hardly notice- 
able. The level 
indicator shown 
in the sketch is 
a homemade af- 
fair which can 
be placed in a 
pump room. 
The indicator 
has length 
enough to reg- 
ister any depth 
of water, and 
the size of the 
cylinder makes 
it less liable to 
stoppage from sediment. 

The cylinder B is of cast iron, which 
can be bought cheaply. A pump 
cylinder with the guide rod will 
answer the purpose nicely. The pipe 
at the bottom is connected to the de- 
livery pipe from the bottom of the 
tank or to the pipe from the pumps 
that enters the bottom of the tank. 
It is optional with the builder to use 
the globe valve A. The piston con- 
sists of a cup leather, H, and an iron 
washer, G. The piston rod has a 
guide, K; at the top and a lead weight, 
C, which is just heavy enough to bal- 
ance the weight of the water from the 
bottom of the tank. The weight is 
held in place with the thumbscrews 
L. Small lead or iron weights, E, are 
hung on the cords J. The heft of these 
weights must be determined by test- 
ing. As the water rises in the tank, 
the weight C rises with the piston 
until the first weight E is reached 
when it comes to a stop until the 




water is raised high enough in the 
tank to raise the extra weight, and so 
on for each succeeding weight. The 
indicator board and pointer are shown 
at D.— Contributed by Jas. E. Noble, 
Toronto, Ont. 



Emergency Bolts 

It is impossible to carry with any 
traveling machine, such as an automo- 
bile or any commercial machine, a suffi- 
cient number of bolts of the right 
length to replace any bolt that may be 
broken or lost. In making a temporary 
repair of this nature I found it quite 
handy to thread a piece of rod having 
a diameter that will answer the pur- 
pose for the majority of the bolts in 
the machine, for its entire length, say, 
10 in. or any convenient length. 

When any bolt is lost, a new one 
that will serve temporarily may be 
made by cutting off a suitable length 
of rod and placing a nut on each end. 
Almost any bolt may be replaced in 
this way, in fact the rod may be bent 
to make a U-bolt if desired.-— Contrib- 
uted by Thos. L. Parker, Wibaux, 
Montana. 



Homemade Fault Finder 

The sketch illustrates a homemade 
fault finder which will readily locate 
grounds, crosses and shorts in an aerial 
cable. I have used such an apparatus 
for several years and have yet to sec 
it fail to do its work. 

In using this apparatus, connect the 
two leads to each side of the pair of 
crossed or short-circuited lines. K 
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lines are grounded, connect the wires 
to one lead while the other lead is con- 
nected to the sheath. The helper now 
puts on the head receiver and rides out 
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on the cable in a "bu^y," holding the 
large bipolar receiver against the cable 
sheath until he loses the "buzz." The 
bnzz stops as soon as the receiver 
passes the trouble. The cable should 
be cut where the buzz is lost and the 
trouble cleared. The large receiver 
should have the cap and diaphragm re- 
moved. — Contributed by G. M. Peter- 
son, Buffalo. 

Tying Fodder 
A very useful device as an aid in 
tying fodder can be made of two pieces 
of wood, one about 3 ft. long and the 
other about 18 in. long, formed into a 
cross and firmly fastened together, and 
a piece of rope 9 ft. long with an eye 




thumb screw fitted on one side. The 
ends of the rod are rounded off neatly. 
A hole is drilled and tapped % in. from 
one end- A 4-in. screw having a 




Aid In PMldar Tyina 

in each end. The long piece of the 
cross is stuck into the fodder shock 
and one loop of the rope placed over 
one end of the cross. The other end of 
the rope is passed around the shock 
and the loop placed over the other end 
of the cross. A few turns of the cross 
will draw the fodder together for tying. 
— Contributed by R. H. Workman, 
Loudonville, Ohio. 

A Die Clamp 

The accompanying sketch shows a 
simple die clamp I made and am using 
to good advantage. A piece of ^^-in. 
square steel was cut 4^ in. long and 
bent to shape as shown and a A-in- 
hole was drilled and reamed so that a 
S^in. length of drill rod would have a 
sliding fit. 

' The top of the square piece is split 
to clamp the drill rod and a small 



Clamp lor Holdlna Dl< 



knurled head and threaded the entire 
length is turned into the threaded hole. 
The rod can be extended as far as any 
ordinary vise will open. This is a very 
handy tool for holding down work on 
a plate to be marked out for a die, — 
Contributed by J. A. Kottmann, An- 
son ia. Conn. 

Beam Attachment for Spring Scales 
Spring scales weighing articles up 
to 50 lb. can be used with a beam at- 
tachment for weighing any number of 
pounds within a reasonable limit. The 
beam is attached to an overhead sup- 
port with a spreweye, the pivot being 
in such a place as to make the length 
A twice the length R. Bags of old 
iron weighing S5 lb. each are used on 
the end of the beam. If an article 
weighs 110 lb., it will require two 




weighted bags and the 10 lb. will be 
registered on the dial of the spring 
scale. — Contributed by Joe V. Romig, 
Allentown, Pa. 
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Sectiring a Stovepipe in a Flue Opening 

A simple method of preventing^ stove- 
pipes from sliding too far in flue open- 
ings is shown herewith. 

Take two 
hacksaw 
blades and 
cut them off 
to such a 
length that 
they w i 11 
over lap a n 
inch or so at 
the end when 
bent over on 
opposite 
sides of t h e 
pipe. Two 
flat strips of 
iron, about 
4 in. long and 
twisted 
through a 
right angle, 
two short 
stove bolts 
for securing the saw blades to the 
strips through holes drilled or punched 
in their ends, and two screws for fas- 
tening the free ends of the strips to 
the walls are also required, the method 
of installation being clearly indicated 
in the sketch. By screwing up the 
stove bolts, the saw blades will tightly 
grip the pipe, the natural spring of the 
blades serving always to give a good 
grip which will never permit the de- 
vice to work loose as long as the bolts 
hold. 

This makeshift device is far more 
sightly and serviceable than ceiling 
wires and if carefully made will last a 
lifetime. — Contributed by Victor Laba- 
die, Dallas, Texas. 




Black Acid-Proof Stain 

A stain made up by the following 
formula has been in use for some time 
in our laboratory for staining the tops 
of tables. It produces a soft black 
color which no reagents affect. Neither 
lye nor acids discolor it. Tables 
treated with this stain should be wiped 



off about every two months with a 
cloth moistened in boiled linseed oil. 

Take IV4 lb. of copper sulphate 
(blue vitriol) and 1^ lb. of potassium 
chlorate, and add sufficient water to 
make 1 gal. of solution. Boil and stir 
to dissolve completely and label No. 1. 
Mix 1 pt. of muriatic acid in 1 pL of 
aniline oil. Add the acid to the oil 
slowly and in small quantities. Add 
suflicient water to make 1 gal. of solu- 
tion and label it No. 2. 

Apply a coat of No. 1 and allow it 
to dry, then put on a coat of No. 2 and 
let that dry. Wash well with soap and 
water and allow to dry. Then apply 
another coat each of No. 1 and 2, al- 
lowing time for each coat to dry. 
Wash again, dry and apply another 
coat of No. 2 and let it dry. Wash 
and rinse the surface well and let it 
thoroughly dry and apply two coats 
of boiled linseed oil. — Contributed by 
A. W. B., Rockville, Ind. 



A Paint-Pot Bail 

A convenient bail for attaching to 
a paint can having a ridge around the 
inside top for the airtight cover to fit 
into may be made in the following 
manner : 

Procure a piece of No. 8 steel wire, 
IG in. long, and bend it at both ends as 
shown in Fig. 1. The part A is to 
prevent the bail from falling down into 
the paint when the can is set down. 
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Bail in Top of Pot 



The only point of contact, B, should 
be filed down from the under side as 
shown. Bend the wire into the shape 
of a bail as shown in Fig. 8 and leave 
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Drip cups 
the hanger 
time loosens 





A Drip Cup 

are usually fastened to 
with a screw, which in 
by the vibration and drops 
with its contents to the 
floor. They are seldom 
replaced and the bear- 
ing keeps on dropping 
the oil on the floor or 
machine beneath. I 
have designed a drip 
cup that will stay in 
place indefinitely. The 
best feature of this cup 
is that its contents can 
be easily emptied by 




Details of • Drip Cup 

simply tipping the part A. The con- 
struction of the cup is very simple 
and inexpensive. The cup part has 
a round hub in the center with a 
rectangular projection as shown. This 
projection is drilled for the pin C. 
The cup should swing easily on the 
pin so that it may be tipped. 

The fork-shaped part, B, can be 
made on the hanger casting, or, if the 
hanger is already in place or on hand, 
it can be made to screw in and pinned. 

When the oiler oils the bearings, it 
is only necessary for him to tip the 
cup to take out the contents. — Con- 
tributed by Harold E. Murphy, Paw- 
tucket, R. I. 



Polished Flooni 

After much experimenting with wood 
fillers and finishes of various kinds and 
degrees of excellence, we have decided 
that plain boiled linseed oil, applied 
hot, makes the most desirable floor 
finish. To secure the best results, the 
oil should be put on the floor at the 
time it is nailed down. Lay a few 
boards, beat them together as firmly 



as possible, and nail them securely. 
Cover this strip with hot oil, then lay 
another strip and oil it, and continue 
until the space is filled. 

If this procedure is not practicable 
protect the floor from stains by a layer 
of sawdust, or old newspapers weighted 
down, and oil it as soon as it is finished. 
If the floor is soiled, it will have to be 
scrubbed before oiling, and this is not 
desirable, as it tends to increase shrink- 
ing. If oiled at once, the pores of the 
wood are filled and the floor will never 
show the unsightly gaps and cracks 
that come so soon, even in well laid 
floors. In six months' time, it may be 
well to go over the floor again. After 
this application, a coat once a year 
will be sufficient. 

Nothing but oil should be put on an 
oak floor. Oak is a very porous wood 
and needs to be well filled. With time 
and use and an occasional rubbing with 
warm oil it will take on a high polish 
which is more beautiful and far more 
durable than any varnish. We have 
used the oil on hard pine also with 
excellent results. Varnish gives a 
quicker finish and at first looks well, 
but unless the boards have been filled 
with oil and used for a time before 
varnishing, they will warp and draw 
apart, and in a year or two you will 
need a new floor. Varnish can be used 
after the oil is thoroughly dried in but 
it is best to leave the floor without 
varnish. 

Wax is less objectionable. It may 
be used after the wood is well filled 
and the surface absolutely dry. It 
gives a fine polish, does not warp the 
boards and makes a beautiful floor, 
but it requires too much care for a 
room constantly used. The oiled floor 
acquires its polish more slowly, and 
through usage. With a little care it 
is durable. The floor is easily cleaned- 
and not easily injured. Grease docs 
not hurt it. The dust may be wiped 
off once a week with a soft mop and 
clear water. Do not use soap — scrub- 
bing is never necessary. 

Heavy brushes are best for sweep- 
ing such floors, but a piece of outing 
flannel tied over an ordinary broom 
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makes a very good substitute. — Con- 
tributed by Mrs. Helena Korte, Jamul, 
California. 



Tin Gutters 

An easy way to repair a leaky bucket 
or a tin gutter so it will last a year 
or more is as follows : Paint the metal 
inside and out, then paint one side of 
a strip of cloth and apply it to the 
inside painted surface of the metal. 
Paint over the cloth and metal, and 
you will have a first-class repair. — Con- 
tributed by Maurice Baudier, New Or- 
leans, La. 




Hed Support for Automobile Drivers 

When driving my car with the ac- 
celerator pedal, I found it very hard 
on my ankle and leg to hold the foot 
in the abnormal position required, 

says a corre- 
spondent of Cy- 
cle and Auto- 
mobile Trade 
Journal. I nail- 
ed a block of 
wood, 3 by 3^^ 
by Sy2 in., to 
the floor board in such a position that 
with my heel upon it the accelerator 
pedal was under my toe, with my foot 
in a comfortable, nearly horizontal 
position. I covered the top of the 
block with rubber matting to prevent 
my heel slipping off and painted the 
wood black. This is a great comfort 
and aid to me in driving. I can slide 
my foot forward until my toe touches 
the toeboard, supporting my foot, 
while I can push the accelerator pedal 
by simply bending my foot. 



Cutting Small Gears in a Lathe 

The workman in a small repair shop 
not equipped with gear-cutting or mill- 
ing machines can cut small gears on 
a lathe, if it is fitted with a jig as shown 
in the sketch. The jig consists of a 
flat bed» which is bolted on top of the 
cross feed, fitted with two posts, A A, 



that telescope so as to admit blanks of 
different diameters. A setscrew with 
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Cutting Teeth In a Blank Gear 



a locknut is provided for the top of 
each post as centers. 

The blank gear is turned up to the 
proper size to cut the right number of 
teeth and placed on a mandrel, M, and 
set between the setscrew centers. The 
posts can be adjusted to make the hob 
H cut the right depth. The brace C 
is to support the gear while it is being 
cut. The blank is fed on the hole by 
the cross feed. — Contributed by W. R. 
Ayers, Pittsburg, Pa. 



Cutting Miters 

The diagrammatical sketch shows 
how I cut molding to fit any angle 
without a miter box. Place a piece of 
the molding 
along one sur- 
face of the 
object where it 
is to be fas- 
tened and 
scribe the outer 
surface against 
the ceiling or 
floor, as the 
case may be ; 
then place the 
molding along 
the other side 
and scribe a 
line. While in 

that position scribe the inner surface 
of the molding with a sharp knife at 
the point marked B, also at A, the in- 
tersection of the lines scribed on the 
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outer surface of the molding^. Con- 
nect the two knife marks as shown by 
the dotted line C, and saw outside of 
the line about tjV in. Cut all the mold- 
in^r before nailing. 

In case of a crown molding on a 
wardrobe, put a temporary top on, let- 
ting it project far enough to get the 
necessary marks, then remove and nail 
the molding in place. This method 
will work on any angle. — Contributed 
by W. E. Gore, San Francisco, Cal. 



Pipe and Rod Storage Rack 

The illustration shows the general 
arrangement of a rack for the storage 
of rod stock and pipe. Extra heavy 
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CaBtinss for the Storage Rack 

Steel pipe is used for the uprights which 
arc fastened to the floor and ceiling 
with G-in. round floor flanges. Three 
cast-iron separating collars are placed 
at the base to raise the lowest rack sec- 
tion some distance from the floor, then 
alternately one of the rack sections 
and one of the separating collars. 

The rack secti*»ns are held from turn- 
ing by a 'Ts-in. setscrew which is 
screwed into the tapped hole in the 
hub and also by placing sections of 1-in. 
pipe between the racks. A piece of 
v's-in. round steel is run through these 
sections of pipe and also through the 
holes A in the racks. These rods are 
threaded on both ends for nuts which 
hold them in place. — Contributed by 
D. A. C, Harrisburg, Pa. 



Depth Cutting in a Lathe 

There are numerous ways better 
than using a depth gauge in cutting to 
a certain depth on a lathe. The gauge 
method of finding the proper depth re- 
quires cutting and trying several times 
before the result is obtained. Some- 
times the compound rest is set at an 
angle of 30 dcg. for thread cutting, and 
is left in that position, unless some 
other angle is required. Where the 
compound rest is graduated on the 
lathe, the depth can be obtained by 
simply multiplying the required depth 
by 2. The sine of 30 deg. being 0.5, the 
compound rest would have to move 1 
in. in order to make the tool move in 
Ml in. Take for a more comprehensive 
illustration an equilateral triangle, the 
sides of which are 1 in. long, the angles 
being 60 deg. One-half of this would 
be 30 deg., hypothenuse 1 in. and the 
opposite side Mj in. The hypothenuse 
represents the center line of the com- 
pound rest. 

Another method is to set the com- 
pound rest at zero (any angle) and 
run the carriage up until the tool just 
touches the work, lock the carriage and 
run the compound rest out, until you 
can "feel" with a piece of cold-rolled 
steel of the required size. Then un- 
lock the carriage and run it up until it 
touches and lock again. Feed the com- 
pound rest in to the zero point and 
note the revolutions. 

Still another method is to clamp a 
piece of stock with the square end on 
the lathe, where it will come against a 
clean, smooth surface of the carriage, 
put a piece the right size between 
them, lock the carriage and feed the 
compound rest up until it touches. 
Take out the piece and run the cai- 
riage to the stop. 

These methods have been used with 
success and have been found very 
handy and simple. — Contributed by 
John Homewood, Chicago. 



GA sash lock can be used the same as 
a bolt on a door, if the casing is flush 
with the surface of the door. 
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Wattiproofing Blueprints 

Blueprints to be carried into wet 
mines or tunnels may be made water- 
proof by the following process, accord- 
ing to the Mining and Scientific Press : 
Immerse a number of pieces of ab- 
sorbent cloth, 1 ft. or more square, 
into melted parafHn until saturated. 
When removed and cooled they are 
ready for use at any time. Spread one 
of the saturated cloths on a smooth sur- 
face, place the dry print on it with a 
second waxed cloth on top, and iron 
with a moderately hot flatiron. The 
paper immediately absorbs paraffin un- 
til saturated and becomes completely 
waterproof. 



Retapping a Die 

When a die becomes worn so as to 
cut a ragged thread, anneal it, close 
the die down 
and fill the 
open spaces 
with plugs as 
shown. Each 
plug should 
have a flat sur- 
face toward the 
center of the 
die. Tap out 
the threads the 
same as tapping 
a hole, remove 
the plugs and temper.— Contributed by 
J. F. ThoU, Ypsilanti, Mich. 




Anchoring Beams to Rocks 
Beams or timbers may be solidly fas- 
tened to a rock or concrete foundation 
with a piece of pipe as shown in the 
sketch. A hole is 
drilled into the 
foundation the same 
diameter as the pipe. 
A taper plug is cut 
from a piece of hard 
wood having its 
largest diameter 

just equal to the 
hole drilled in the 
rock. The pipe is 
driven through the 
hole in the beams 
and into the rock. 
When the end of the pipe strikes the 
taper plug, it is spread out against the 
sides of the hole. If the pipe is ex- 
panded at the top, the beams are more 
firmly held to the rock. 



Lantern Hanger for a Bam 

The hanger shown in the sketch 
makes a safe and handy way to use a 
lantern in a barn or stable. It is con- 
structed of an old grooved pulley with 
a U-shaped hanger made of sheet iron. 
The hook hanger is made of a screweye 
cut off and riveted in place, the hook 
being formed of heavy wire. The pul- 
ley is run on a wire stretched over- 
head from one end of the barn to the 



Fireproof Paste for Furnaces 

A paste or mortar that will close up 
cracks in furnaces to keep the gas from 
escaping can be made as follows: Mix 
together 75 parts of wet fireclay, 3 
parts of black oxide manganese," 3 parts 
of white sand, and 1 part of powdered 
asbestos. Thoroughly mix by adding 
enough water to make a smooth paste. 
Apply this paste over the cracks and 
when dry it will be as hard as iron 

and stick like glue. — Contributed by over. — Contributed by 
H. D. awpman, Washington, D. C Baltimore, Md. 




other. The lantern can be easily moved 

from place to place, and, as it is up 

out of the way, it cannot be turned 

" " " ' ' B. Spittel, 
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Holder for a Handsaw 

The workbench should be provided 
with a place for each tool where they 
will be handy for the workman. The 

saws are usu- 
ally hung on a 
nail driven into 
the wall over 
the bench. 
When hanging 
a saw on a nail 
it must be held 
by the blade, 
which necessi- 
tates both 
hands in turn- 
ing the saw. I 
use a holder 
such 




as 



is 



shown in the sketch. 

The holder consists of two blocks 
of wood, one 2^4 in. long and 2 in. 
wide, having one end cut on an arc 
of a circle, the other being a circu- 
lar disk 2 in. in diameter. The for- 
mer block is fastened with screws to 
the wall and the latter is attached off 
center so its edge will turn close on 
the rounded edge of the stationary 
block. A spring is applied to the disk 
to keep its edge in close contact with 
the edge of the other block. The 
downward pressure of the spring 
clamps the saw and holds it very 
firmly. A slight movement of the saw 
upward and outward releases it. — 
Contributed by Irl R. Hicks, Halls- 
ville. Mo. 



How to Clean Brass 

Keeping the hundred and one brass 
articles, now so popular in the home, 
bright is a matter of a little effort at 
virtually no expense, says Beautiful 
Homes. If the teakettle becomes 
stained, dissolve some whiting in lemon 
juice and apply with a soft piece of 
flannel, after which give it a bath in 
soapy, hot water. When a tray be- 
comes cloudy-looking, it may be re- 
stored by using salt and vinegar. Drop 
the salt upon the tray, moisten it with 
rinegar, and scour with paste thus 



formed. Candlesticks discolored by 
gas from coal or wood may be 
brightened by rubbing them with a 
piece of soft leather. An old suede 
bag, a torn glove or a wornout leather 
pillow are just the articles to use. 
Soapsuds with a little ammonia is 
effective for embossed or pierced brass. 
It should be applied with a brush, and 
the article rinsed in warm water, then 
polished with a piece of leather. 



Fastening Leader Pipes in Soil Pipes 

When fastening leader pipes in soil 
pipes some of the cement is apt to drop 

into the soil pipe. 
As I always had 
trouble with mak- 
ing a joint of this 
kind, I decided to 
use the following 
method, which has 
given good results: 
The end of the 
leader pipe is cut 
and the parts 
turned out, as 
shown in the 
sketch, so that they 
will hold the cement in the joint. — 
Contributed by H. Van Vliet, Paterson, 
New Jersey. 







I 



Centering Bolt Heads 

The average bolt made from rods 
does not have its body central with the 
head. The end of the bolt never is 
cut off squarely and it is hard to make 
center holes for the lathe. When the 
upper end is centered from the sides 
of the head the body is apt to run out 
of true. If there is not much stock on 




Centering the Head of ft Bolt 

the bolt, it will require a bit of "center 
throwing" to get the bolt ready for 
centering. 

The sketch shows a handy ce n terin g 
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arrangement made of sheet iron. The 
center-punch mark A is used for one 
leg of the dividers. The centers found 
by the dividers on this jig are the cen- 
ters of the body of the bolt, and it re- 
quires but ore drive of the center punch 
to fit it for the lathe. The tool can be 
attached to the wall or bench near a 
lathe.— Contributed by F. W. Bently, 
Jr., Huron, S. D. 

Repairing a Whipstock 

In a block of wood bore a hole the 
same size as the whipstock 1^1: in. be- 
low the break. If the whipstock is 
tapering, place the block over the break 
and pour melted babbitt metal into the 
space as shown in the sketch. If the 
whipstock is straight or does not taper 
veiy much, the hole must be bored *4 
in. larger than its diameter, but not en- 




tirely through the block, the remain- 
ing distance being bored to fit tightly 
on the whipstock. The space is then 
filled with babbitt. When cool, the 
babbitt is finished with a sharp knife 
or file. — Contributed by S. V. Crane, 
Anderson, Cal. 

An Adjustable Spacing Collar for 
Arbors 

An old slab-milling machine tised 
for cutting keyways in shafting had 
no Ride adjustment, and, as different- 
sized shafts were keyseated each day, 
the collars had to be changed each 
time. Adjustment was made easy by 
constructing adjustable collars as 
shown in the sketch. 

One of the collars was placed on be- 
tween the shoulder of the arbor and 
the first cutter, and the other between 
the cutters, says American Machinist. 
The collars were made of cold-rolled 



steel, having a nice snug fit so that 
they could be screwed together or 
apart as the case might be, with the 




A4iiHUbla Cotlu 

fingers. The sleeve and the main body 
were knurled to simplify the move- 
ment. By loosening the nut on the 
end of the arbor it makes a very short 
job to arrange the cutters where they 
are wanted. 

Rule for Smokestack Pitch Top 
Draw the lines AB and AC with a 
square and mark the length of one- 
half the diameter of the top on the 
line AB. The height is marked on 
the line AC. Then one-half the diam- 
eter of the pipe is marked DE. parallel 
to All. Set the compass from C to 
B and scribe the outside circle and set 
from C to F, and scribe the inner circle. 
Set the divider points on A and B and 
step off six spaces on the outside cir- 
cle. 

Cut the gore out on the dotted line 
and line 7, e.vtending latter tn the cen- 
ter. Draw lines 1, ^ and t. The inner 



/ 



Layaut ibr  ntcb Top 

circle and lines 1, 3 and 5 show where 
to attach straps for holding it on the 
pipe. — Contributed by S. C. Shipman, 
Steubenville, O. 
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VentUating at the Top and Bott<»n of 

Windows 
The ventilation of rooms should be 

accomplished through window open- 
ings both at the top 
and bottom. If the 
window sashes are 
fastened as shown in 
the sketch, the open- 
ing can be made in 
one operation. The 
top of each sash is 
connected with a rope 
which runs over a 
pulley at the top of 
the window opening. 
When the lower sash 
is raised, the top sash 
will descend and make 
the openings both top 
and bottom equal. — 

Contributed by Paul H. Burkhart, 

Blue Island, 111. 

Bending Short Pieces of Pipe 
It is very difficult to bend short 
pieces of threaded pipe without dam- 
age to the threads or kinking the pipe. 
The bend can be easily made in the 
following manner : Screw an ordinary 
coupling on each end of the pipe and 
heat it almost to a white heat. Then 
cool each end in water, place in a vise, 
and tighten the jaws just enough to 
hold it hrmly. 

Insert an iron bar into each end of 
the pipe and force the bars in an up- 
ward direction and the result will be 
a smooth bend. If the pipes are too 
short to be held in the vise without 
clamping the couplings, use two pieces 
of flat iron between the couplings. — 
Contributed by J. B. Shiver, Rock Hill, 
South Carolina. 

Finding Polarity of Electric Wires 
The polarity of wires can be found 
by placing the ends of the wires in a 
common white potato cut in halves. 
The wires should be stuck in a small 
space apart, the distance depending on 
the voltage. The positive wire of a 
Tent will torn the potato 



green and the negative side will re- 
main uncolored. Both ends of the wire 
on alternating current will turn the 
potato green. 

This method can be used in finding 
the polarities of current from one dry 
cell up to 500 volts direct current, the 
only difference is that with very low 
voltages the wires should be stuck in 
the potato closer together than with 
higher voltage. In using 110 volts, 
the time necessary to determine the 
polarity is about 10 seconds, and with 
a current of, say, 2 volts and upward 
to 10 volts, it will require about 1 min- 
ute. If electrical workers will always 
carry a potato in their tool bag, they 
will always have a reliable polarity 
indicator.— Contributed by Geo. H. 
Davie, Erie, Pa, 

Air-Tight Cotmectitm f<H- Underground 

Tank 

Screw a 2-in, nipple, 2 in. long, A, 

into the gasoline tank flange, B. Cnt 

a thread 3 in. / J„,.-_ , ;:— | 



long on a ' 




PiCM la Tank 



pipe is threaded and then cut long 
enough to allow a space of 1 in. at 
the bottom of the tank, when it 
is screwed into the coupling E. When 
the reducing coupling D is turned on 
the nipple A, all joints will be air- 
tight.— Contributed by Geo. M, Craw- 
ley, Jr., Newark, New Jersey. 

OThe ordinary lamp wick is too loosely 
woven to give best service in incu- 
bator lamps. This can be remedied by 
sewing back and forth across the wick, 
about 6 or 8 rows of stitches to the 
inch. 
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Hose Connections 

Wishing to use my garden hose 
which had a leak and not being able to 
get a regular coupling I made the re- 
pair without one. The job turned out 
as good as if the ordinary coupling 
were used. 

I cut the hose as true as possible at 
the point of the leak and then inserted 
a '/l»-in. nipple, 3 in. long (Fig 1). I 
twisted one turn of bailing wire 
directly over the threads of the nipple 




Plp« Nipple Um4 for Connection 

(Fig. 2) and twisted it up tightly with 
pliers. The result was exceedingly 
satisfactory under high water pressure. 
— Contributed by Frank E. Drumm, 
Johnstown, N. Y. 



Rotary Marking Gauge 

rivery woodworker knows that the 
ordinary marking gauge with the pin 
arrangement has a tendency to follow 
the grain of the wood, causing the line 
to be drawn irregularly. This trouble 
may be overcome by placing a small 
steel wheel so that it will easily revolve 
on the end of the gauge as shown in 
the sketch. When marking a piece of 
irregular-grained wood, the steel wheel 
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Wheel on Qeuffe 



will not dig into the grain, but will 
roll over it and make a straight mark. 



Wood Turning with a Ripsaw 

In a mill where I was working we 
had an order to make a number of 
rollers and not having a lathe in the 
mill, I turned the pieces on a ripsaw. 
Figure 1 shows the work in position 
on the table against the gauge, and 



Fig. 2 the construction of the box with 
the stock held in place with two screws 
as centers. The stock was first cut to 







rie.l rie.2 

Material in the Box 

an octagon sliape, then successive 
slight turns were made to cut off all 
corners. The same method can be used 
on a handsaw. — Contributed by F. O. 
Anderson, San Francisco. 



Putting an Eye in a Wire Rope 

A simple method of splicing an 
ordinary wire rope for an eye so it will 
be as strong as the rope, is as follows : 
Use a strong thimble for 
the eye. Turn the rope 
around the eye and carry 
it back about (> ft. along 
the main part. Lash the 
two parts together by 
passing a wire over and 
under the rope, forming 
a turn similar to a figure 
8 ; then put on several 
short lashes, B, by wrap- 
ping the wire tightly 
around the two parts of 
the rope. This method 
of splicing for an eye will 
hold heavy work without 
breaking the eye or slipping. 




Laying a Plank Sidewalk 

In laying hoards or plank where they 
are exposed to the weather they will 
last much longer if laid with the heart 
side down. If the planks are placed as 
.shown at A, they will retain the water 
and moisture much longer and cause 
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A B 

Showing Potition of Grain 

decay more rapidly than if placed as 
shown at B. — Contributed by Geo. M. 
Harrier, Lockport, N. Y. 



POPULAR MECHANICS 



Mayonnaise Mixer 
The method of preparing mayon- 
r.aise and whipped cream, which have 
become necessities of the modern home, 
has not kept 
pace with their 
increasing ap- 
preciation b y 
the public. 
Their popular- 
ity would be 
greater if a 
handier method 
for the proper 
mixing were 
available. A 
good mixer can 
be purchased, 
but the price is 
out of reach of 
many. The one 
shown in the 
sketch is a 
homemade affair the parts of which 
can be purchased very cheaply. 

The outfit consists of the following 
parts : A hardwood bracli'^t, % in. 
thick, 2Va in. wide and 7 in. long, with 
a place chiseled out to receive the han- 
dle of an egg beater. The beater is 
made detachable by means of a 1^-in. 
cupboard button fastened to the bracket 
with a stove bolt. A ring such as used 
by harnessmakers is fastened to the 
opposite side of the bracket for hold- 
ing the funnel. 

The flow of the oil in making may- 
onnaise should be restricted by a cork 
with a small groove cut in the side. 
The oil should flow a drop at a time 
into the bowl just outside the whirl of 
the dashers which will quickly draw it 
into the vortex and thoroughly mix it. 
Constant beating is essential to the 
proper incorporation of the oil and 
consequent thickening of the mayon- 
naise, which can be easily accom- 
plished by this method without suffer- 
ing from cramped fingers and neces- 
sitating frequent stops. 

A shelf on which the bowl rests is 
supported by an ordinary bracket. 
This is placed at such a distance below 
the bottom edge of the bracket to coiv 



respond with the size of the egg beater 
used. — Contributed by Victor Labadie, 
Dallas, Tex. 

DqKMiting Copper on Glass 

A new method of depositing copper 
on glass has recently been discovered 
by an English investigator. A mixture 
of 1 part of freshly distilled phenyl- 
hydrazine and 2 parts of water is heated 
until the solution is clear. A warm 
solution of cupric hydroxide in am- 
monia is then added (made by pre- 
cipi'.ating sulphate of copper by potash, 
washing and dissolving in ammonia). 
The cupric hydroxide is reduced to 
cuprous hydroxide with evolution of 
nitrogen gas. A hot 10-per-cent solu- 
tion of caustic potash is then added 
until a slight precipitation of cuprous 
hydroxide takes place. If the solution, 
in this condition, is brought in contact 
with a clean glass surface, a bright de- 
,>osit of copper forms on it. This is 
thin and perfectly reflecting. 

Removing Flanges from Shafting 
Machinists often remove couplings 
or flanges from shafts or pump rods by 
driving them with a sledge hammer. 
This will batter them up or crack them, 
if they fit the shaft tightly. After re- 
moving the keys, spread the coupling 
apart and place an ordinary nut or 
block of steel between the ends of the 
shaft. This is done by swinging the 
nut in place with a string as shown in 
the sketch. All that is required to re- 




move the coupling parts is to turn up 
the nuts on the bolts. 
If the part comes off withou.. ^tart- 
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ing the other, place a piece of heavy 
steel plate across the hole of the re- 
moved part and swing the nut in posi- 
tion. It is now ready to push out the 
shaft by turning up the nuts. — Contrib- 
uted by J. Kotanchick, Ran-Shaw, Pa. I o o J <> \ 



in. hole 2 in. from the end A and bend 
1% in. from the end as shown by the 
dotted line. Drill two holes through 
the block on the % by iMj-in. face and 



on Blueprints 

To write notes or dimensions! on 
blueprints use a pen dipped in salera- 
tus water, or rub a cloth saturated with 
the solution on the print and write 
with a pencil on the resulting white 
spot 




Placing Fibroid Filler in a Friction- 
Drive Automobile 

The usual way of placing fibroid 
fillers is to take the secondary shaft 
from the machine and slip the ring 

over the end. 
This requires 
con siderable 
time. The fol- 
lowing method 
will only require an hour's time. 

Saw the filler with a very fine saw 
diagonally across the driving face 
through one of the holes. . This will 
allow the ring to spring apart and slip 
over the shaft without removing it 
from the machine. This cutting of the 
ring will not damage it, as the bolt 
goes through both ends and holds 
them together. — Contributed by Earl 
R. Hastings, Corinth, Vt. 



Window Sash Lock and Adjuster 

A device that will serve to lock a 
window and to keep the sash in posi- 
tion when raised can be easily made 
of two pieces of heavy spring metal, 
% by 3 in. ; a piece of hardwood, 1 by 
1% by % in. ; two screws ; some bolts, 
and a length of heavy wire. 

Drill two -ff^Ti. holes for screws, one 
% ]*- from the end and the other % 
in. ir6m the first hole ; then drill a %- 








Lock Attached to Window 

on the center line of the 1 by l^A-in. 
face. Drill two screw holes as shown 
at B. 

The two pieces of metal are fastened 
to the block with bolts and the block 
is fastened to the sash with screws. 
The wire is fastened to the top of the 
window casing with a screweye and 
run through the two holes in the metal 
and fastened tightly with another 
screweye to the window sill. 

The lock is released by pressing the 
two pieces of metal toward each other 
with the thumb and forefinger, and 
when the pressure is released the two 
springs will catch on the wire and hold 
the sash wherever located. — Contrib- 
uted by P. H. B. 



Cooling Work in a Lathe 

Having a number of shafts to make, 
I had considerable trouble in keeping 
them cool while drilling until I made 
the simple little device shown in the 
sketch. It consists of a tin pan of cold 
water and a piece of cloth or flannel, 
preferably the latter, long enough to 
reach over the shaft and into the pan 
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Peedinff Water on Shaft 

of water the same as a belt. As the 
water becomes warm it should be 
changed. — Contributed by Arthur W. 
Andrews, Brooklyn, N. Y. 
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Lever for La}ang Flooring 

Recently I had several thousand feet 
of matched flooring to lay and it neces- 
sitated some kind of a tool to draw 
the joints together on winding pieces. 




Drawing Boards Together 

I designed a tool to meet the emer- 
gency which does the work to perfec- 
tion. The sketch shows its construc- 
tion and how it is applied to the boards. 
It consists of a lever to which a grooved 
and notched arm is pivoted. The 
groove fits the tongue on the boards 
and the notch provides a space for driv- 
ing the nail. — Contributed by S. J. 
Heath, Lestershire, N. Y. 



Making Use of a Table-Board Case 

The extra case of table boards finds 
no place in the ordinary kitchen where 
they will be out of the way and kept in 
good condition. If a board and cover- 
ing is placed on one side and a curtain 
fastened to the ends and front the rack 
can be used for a window seat, or it 
can be placed on brackets and used for 
a shelf. When a board is wanted the 
curtain is raised and the board pulled 
out. — Contributed by C. H. Floyd, El- 
wood, Ind. 



CA good bushing for sheave wheels, 
pulleys, etc., can be made of a piece of 
brass tube. 



Green-Gold Finishes 

To produce a good green-gold finish 
on articles at a fair cost, that neither 
blends to the shades of yellow or gray, 
but is purely green in shade and tone 
and cannot be termed as a yellowish 
or silver-green, is one of many irritat- 
ing features of the electro-plating art. 
This is especially so when a dark or 
antique gold is called for. 

I was called upon some time ago to 
produce a dark green that was green all 
over, both in background, as well as on 
the high lights, and after considerable 
experimenting with different chemical 
agents, such as lead, sodas, antimony, 
cadmium and nitrates, I found that the 
best results could be obtained from a 
solution containing arsenic. 

I may state that it requires consider- 
able care in the manipulatory process 
connected with the production of the 
finish obtained from the following for- 
mula: 

Water 1 qt- 

Potassium cyanide 3 oz. 

Potassium ferro-cyanide 1 oz. 

Caustic potash-. •• 1 stick 

Ammonium chloride 1 oz. 

Gold aspercbloride 2dwt. 

Dissolve nitrate of silver in water, 
crystals are best, and after having the 
above solution in working condition 
suspend a platinum anode on the nega- 
tive and one on the positive pole and 
set in action. While working, add a 
little of the nitrate-of-silver solution at 
a time until deposit shows green, then 
add, a drop at a time, a solution of ar- 
senic that has been thoroughly cut and 
boiled with potassium cyanide until the 
green deposit shades over to a deep 
green smut. When the high lights are 
relieved with bicarbonate of soda on 
articles plated in this solution, which is 
used cold, they show out in a deep, rich 
green color. 

It can be readily seen by the compli- 
cation of metals and chemicals used, 
that this solution requires the utmost 
care in handling, making, keeping and 
working, but like everything else, it is 
no trouble when you get used to it and 
can be placed in the same class as a 
brass solution, so far as the plater is 
concerned. 
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Rejuvenating Old Awnings 

A faded awning may be made as 
good as new, and possibly better, by 
painting it. Paint alternate stripes 
white and red or brown, allow time to 
dry, and the awning will look as bright 
as new; also, it will make the cloth 
waterproof. 

Pin strips of paper on the cloth as 
wide as the stripes desired and paint 
between them. This will make the 
painting easy. — Contributed by Mau- 
rice Baudier, New Orleans, La. 



A Soft-Faced Hammer 

A soft hammer, which is very handy 
in removing dents from copper or 
sheet metal of any kind, may be made 
in the following manner: 




Wood Pluft In m Pipe 

Procure a piece of steel or iron tube 
and cut it 2 in. long and drill a hole in 
the center for the handle. Wedge the 
handle in the ordinary way and cut two 
wood plugs, slightly tapering, to fit the 
ends of the tube. The plugs may be 
removed and new ones inserted at any 
time. Rawhide is excellent to use in- 
stead of the wood as it will last much 
longer. No dimensions are given as 
the hammer can be made in any size. 
— Contributed by John L. Waile, Cam- 
bridge, Mass. 



Turning Pipes with Files 

Almost every person has in his home 
tool chest a wrench of some kind for 
doing odd jobs that do not require a 
mechanic, but not everyone has a pipe 
wrench. It often happens that a tool 
of this kind is required for turning pipe 
or holding anything round. An emer- 



gency wrench of this kind can be made 
of two files and an ordinary washer. 
The tang on one of the files is bent at 




Position of Piles 



right angles and the ends of both 
slipped into the washer as shown. The 
manner of using the device is obvious. 
— Contributed by Joseph Olesen, Mil- 
waukee, Wis. 



Shifting Gears on an Automobile 

When shifting gears on an automo- 
bile, disengage the clutch quickly and 
shift the gears with a quick push or 
pull. At the same time close the 
throttle almost tight and allow the 
clutch to come back quickly, as soon 
as the gears have been shifted. 



Protecting Tool Edges in a Chest 

The illustration A shows how to cut 
an ordinary cork to get long strips for 
attaching to the inside surface of a tool 
chest to protect the edge or points of 
tools. The strips arc tacked or glued 
to the inside of the drawer or box. The 
points of dividers may be protected by 
sticking them into a cork as shown at 





Tool Bdcea Protected with Cork 

B. The strip protecting the tools in 
a chest is shown at C. — Contributed by 
J. F. ThoU, Ypsilanti, Mich. 



1706 



POPULAR MECHANICS 



Strengthening a Hammer Handle 

A nail-pulling hammer handle may 
be made strong enough to stand hard 
usage without breaking by placing a 
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Metal Strip in Handle 

piece of metal in the slot A of the 
handle shown in the sketch. The slot 
is cut in with a ripsaw past the small 
part of the handle. The metal B is cut 
to fit the slot, then drilled, and the wood 
countersunk for rivets. The rivets are 
well hammered down and smoothed 
off level with the surface of the handle. 
The hammer is fastened on in the usual 
manner. — Contributed by Irl R. Hicks, 
Hallsville, Mo. 



Diestock Extension 

In the sketch is shown an extension 
for a diestock for threading the ends 
of U-bolts. It is turned from machine 













Bxtenaion in Diestock 



Steel in the shape indicated in the dia- 
gram. This tool is especially adapted 
for making clips for automobile 
springs. — Contributed by Urban A. 
Towle, Portland, Me. 



CrWhen fishing with a drop net place 
a fresh water worm in a clear medicine 
bottle and tie it in the net. The worm 
will be greatly magnified. A ground 
worm in salt water will go through 
contortions that will attract the fish. 



Turning a Typewriter Ribbon 

It may interest those who use a 
typewriter to know that the life and 
usefulness of a ribbon may be almost 
doubled by simply turning it over 
after it becomes worn on one side and 
the impression becomes faint. I dis- 
covered this recently. Knowing that 
ribbons did not last long, six weeks 
being the limit with mine, I reversed 
the ribbon and was delighted to find it 
as good as when new. My ribbons 
last twice as long as when using only 
one side. — Contributed by A. Ashmun 
Kelley, Malvern, Pa. 



Keeping Lines from Under the Ends 

of Singletrees 

A simple method of keeping a line 
from catching beneath the end of a 
singletree is to connect the clevis on 




Bar of Metal on Singletrees 

each singletree with a rod or strap iron. 
The method of applying the rod is 
shown in the sketch. 



Stay-Bolt Repair on a Boiler 

We were running an engine in the 
backwoods at 75 lb. pressure and had 
a couple of stay bolts to fix. They 
had been leaking so long that the iron 
around the stay bolts had rusted to 
almost a feather edge. There was not 
enough metal left to hold an ordinary 
stay bolt, although the boiler was in 
good shape otherwise. We used %-in. 
bolts and put large washers and double 
nuts with asbestos packing instead of 
riveting the ends. They made a per- 
manent and perfect repair. — Contrib- 
uted by Marion P. Wheeler, Greenleaf, 
Oregon. 



GIf cotterpins are rubbed with flake 
graphite, they will not rust and can be 
easily removed. 
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Substitute for a Small Lifting Magnet 

A device that is quite useful and 

will take the place of a magnet for 

picking up small pieces, such as bolts, 

^^ nuts, plugs, or 

1% anything not 

I =1 weighing over 

I d iVs lb., can be 

! g made of a long 

stick on the 

end of which a 

can is fastened 

and filled full 

of hard oil or 

grease. 

Some small 
tool or part of 
m a chinery 
often falls, 
when making 
repairs, into a 
place from 
which it is 
hard to recover, and sometimes this 
will cause the dismantling of the dif- 
ferent parts to get it out. When this 
happens, a magnet comes in handy. 
If a magnet is not at hand, the device 
described and shown in the sketch is 
a very good substitute. If the parts 
are brass, then this substitute will lift 
them where a magnet would not at- 
tract them. 

The device is made of an ordinary 
tin can with one end open and the 
other nailed to a slender stick, the can 
being filled with hard oil or grease. 
When the can is pushed down on the 
dropped part, the grease will pick it 
up. — Contributed by Joseph Oleson, 
Milwaukee, Wis. 



Protecting Automobile Engines from 
Intense Cold 
One difficulty in running an auto- 
mobile in the winter is to keep the 
engine from getting too cold and the 
carburetor from becoming covered 
with frost. This trouble can be 
avoided by making a heavy wire frame 
the same shape and size as the radia- 
tor front and covering it with dark 



bunting which will make it look like 
a sieve. Fasten a strap around the 
wire at the top and buckle it around 
the water filling cap. Attach straps 
to each of the lower corners for buck- 
ling to the automobile frame or lamp 
brackets. 

The bunting will stop the cold air 
rushing through the radiator and will 
shield the engine. The engine will 
then keep the air in the hood warm 
and the irost away from the carbure- 
tor. In very cold weather several lay- 
ers of bunting should be used. — Con- 
tributed by Earl R. Hastings, Corinth, 
Vermont. 



An Air Compressor 
A simple air compressor that will 
produce about 50 lb. pressure in a 
tank can be constructed with two or- 
dinary cast-iron open-well pump cyl- 
inders, ZYz in. inside diameter, and 
pipe connections. These cylinders 
can be purchased cheaply, complete, 
including guide rods and plungers. 
Packing boxes, A and B, Fig, 1, from 
old discarded valves are fastened into 
the tee connections on the end of the 
pipe C. The valve rods D and £ pass 
through the packing boxes and are at- 
tached to a device for driving the pis- 
tons F and G. The pipe connections 
on the ends of the cylinders have two 
inlet check valves, H and I, and two 
outlet valves, J and K, to the pipe L 
attached to the tank. 




CrUadv* and Pipe rnnim tlmn 



The cylinders are cooled by water 
in the pipe C, which is regulated by 
the valve M. The water outlet it 
through the valve N. Theic vmtva 
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should be regulated so that there is 
no pressure on the water to keep 
it from entering the air chambers O 

and P. 

A crank arrangement can be fixed 
to operate the compressor from a 
shaft as shown in Fig. 2. The crank 
S operates an arm pivoted in the cen- 
ter at T. The plunger ends D and 
E, Fig. 1, are attached to the projec- 
tions U and V, Fig. 2. — Contributed 
by J. S. Noble, Toronto, Ont. 



Anchoring a Post to Concrete 

Wood posts may be attached to con- 
crete floors by setting one-half of a 
heavy hinge in the wet concrete, 

allowing suffi- 
cient length 
above the sur- 
face to admit 
two of the 
screw holes. 
When the ce- 
ment is dry the 
post can be 
fastened to its 
support with 
screws. The 
hinge can be 
reinforced by 
inserting a 

piece of rod iron into the hole before 
the cement is tamped in around it. — 
Contributed by Paul H. Burkhart, 
Blue Island, 111. 




Bright Cutting on Aluminum 

Grind the face of the graver in the 
direction of the lines, as shown in the 
sketch, to an angle of 45 deg. Use a 
fine oilstone wheel without oil. Leave 
the face of the graver rough and re- 
move the bur by jabbing the end into 
wood. Polish the sides as shown on 
a hard oilstone which has had some 
brass rubbed into it and has been used 
without oil. Draw the graver from 
the heel toward the point to sharpen 
the cutting edges. Keep it moistened 
with pure vaseline. If the face of the 
Cjaver is not polished, the metal will 



not adhere to it, thus allowing the 
chips to roll off from the point. 

This method of sharpening applies 
to tools for cutting any kind of jew- 
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Whetting the Graver 

elry except turning gravers. Turning 
gravers for cutting bright on brass or 
steel may be polished as described 
and given a very keen edge by draw- 
ing the face the same as the sides 
over the stone. — Contributed by Geo. 
W. Coplin, Bay City, Mich. 



A Nut Arbor 

Nut arbors are used to turn up 
pieces having threaded holes. The most 
common form of an arbor is shown at 
A in the sketch. This form has the 
objection of making it necessary to use 
a collar for the work to fit against, or 
the threads must be recessed in the 
work so as to have a close fit, or else 
the threads must be cut out close to 
the shoulder on the arbor. 

An arl)or made as shown at B docs 
not have the objections mentioned. 
After the threads are cut on the arbor, 
four holes are drilled longitudinally in 
the shoulder and pins driven in tightly. 
The arbor is then put in a lathe and 
the pins faced off true. This makes an 
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Pint in Arbor Shoulder 



arbor that is good for any kind of 
work without resorting to collars and 
recesses. — Contributed by Donald A. 
Hampson, Middletown, N. Y. 
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Adjustable Peed Bags for Hones 

When the feed in the ordinary feed 
bag gets too low for the horse to reach 
easily, he either throws his head up 
or sets the bag on the ground to get 



When a belt slips off a counter- 
shaft pulley, all that is necessary is to 
put the block under the belt and press 
the shifter stick on the side of the pul- 
ley. The block naturally slides back 
against the spring, leaving the belt 
free to slide on the pulley. — Contrib- 
uted by Harry L. Berry, Philadelphia, 
Pennsylvania. 



Pulling an Autoniobile Out of a Rut 
There is a handy way of getting an 
automobile out of a rut if you are for- 
tunate enough to have a rope along 
and the rut happens to be near a tele- 
graph pole or tree, says the Automo- 
bile. The accompanying sketch de- 
picts a method which was much used 
in the old days of the horse. A turn 



the grain. In either case, much of the 
food is wasted. The illustration 
shows a feed-bag holder on the prin- 
ciple of a rein, which quickly adjusts 
the level of the grain to the mouth of 
the horse by a slight movement of his 
head downward. The sketch fully il- 
lustrates the construction of the head- 
gear and the rein connection. — Con- 
tributed by Leonard L. Miksch, Buf- 
falo, N. Y. 



A Belt Stick 
The belt stick shown in the accom- 
panying sketch consists of a long 
handle made of wood with a square 
hole mortised 
in its upper 
end and a 
block. 3^ in. 
long, fitted to 
slide easily in 
the mortise 
and held in 
place with a 
spring. The 
block is kept 
from slipping 
through the hole by cleats or screws 
placed on the top and bottom sides of 
the block and entering a recess cut in 
the handle. 





PoMkn or Lnw kr Talriiv ap Ksve 

is taken about a convenient tree or 
post, then a smaller pole is placed in 
the position shown, to act as a ful- 
crum for the lever pole. In this way 
quite a purchase can be obtained, and 
if the rut is not too deep and the car 
not too heavy, so that the rope will 
not break, the car often can be with- 
drawn. 

Quickly Made Tool for Bending Pipe 

 A pipe bender can be made by bor- 
ing a few holes in a piece of oak plank 
and inserting heavy bolts or short 
pieces of pipe for pegs, about which 
the pipe may be bent as desired. 

GRivet heads should be kept well be- 
low the surface oa leather-foced 
clutches. 
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Holding Screws When Repairing 
Beef Tracks 

The condition of the atmosphere 
about beef tracks soon rusts all nuts 
on screws and bolts. In making re- 



pairs it is difficult to remove a nut 
without some means of holding the 
screw to prevent it turning with the 
nut. The leverage on an ordinary 
screwdriver is not sufficient to hold 
the screws, therefore I made a tool as 
shown in the sketch, the end of which 
is bent and fitted with a screwdriver 
end as shown in the enlarged view. 
The method of hnlding the screw is 
clearly shown. — Contributed by I. B. 
Spittel, lialtimore, Md. 

Removing Rust Pits in a Rifle Barrel 

The rust and pits on the inside of 
rifle barrels can be removed without 
rounding the edges of the rifling, with 
a tool of babbitt metal made to fit the 
bore of the rifle. 

This tool can be made by inserting 
A- wad of paper. A, about 4 in. in the 
barrel from the muzzle end, and a rod, 
B, preferably brass, held centrally in 
the bore while the space C is filled 
with melted babbitt metal. The end 
of the rod should be roughened or 



HoldlDC Soft McUl End on Rod 

notches filed to securely hold the 
metal, and it should be longer than 
the barrel so that a loop handle can 
be bent in the end. 



The babbitt metal will contract stif- 
flciently in cooling to permit it to be 
screwed out of the barrel 

Dip the babbitt end in oil and dust 
emery flour over it and turn the tool 
through the barrel. All rust is quickly 
removed in this manner without dam- 
aging the rifling. — Contributed by 
Wilfred E. Bertrand, Philadelphia, 
Pennsylvania. 

DriU Feed for a Lathe 

Place the drill on the center with a 
dog as usual, then bend a piece of iron 
rod as shown, one end to hook over the 
base of the tool-post and the other to 
slip into the depression in the tailstock. 
Put a tool in the tool-post to keep the 
drill from "digging in" and take up the 
slack by screwing drill and dog up 
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tight against the tool-post. Put a 
slow speed on the screw feed. This 
will save feeding by hand. — Contrib- 
uted by J. F. Tholl, Ypsilanti, Mich. 

Automatic Pump Control 
The device shown in the sketch is 
designed to control the action of a 
pump drawing water from a tank or 
hot-water receiver. It is designed to 
supplant the ordinary float control. 
The small water receptacle A is bal- 
anced, when empty, by the counter- 
tght B. The receptacle A is tilled 
with water through the flexible con- 
nections C as the tank fills. As it gets 
heavier on account of the increased 
amount of water contained, it slowly 
falls. 

The flexible cord, E, by which it is 
suspended, is passed two or ttrec 
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times around a sheave on the valve 
stem of the pump throttle. This 
winding is done in such a way that as 
the weighted receptacle falls the throt- 
tle valve opens. This change con- 
tinues until the pump is removing wa- 
ter from the tank as rapidly as it 
comes in. Any variation in the 
amount of inflow is taken care of by 
the same process or the reverse of it. 
When properly adjusted the controller 
will maintain a level almost constant 
— not more than 1 in. variation being 
noticeable. The same device can be 
connected to the ordinary automatic 
electric motor starter and thus control 
motor-driven pumps of any kind. 

Experienced engineers know the 
trouble caused by tank floats. They 
frequently break, and breaks are 
hard to discover and difficult to re- 
pair. Usually it is necessary to shut 
down the whole system before at- 
tempting repairs. The apparatus de- 
scribed may be installed, repaired or 
dismantled without disturbing the ac- 
tion of the pump or the flow of the 
water. It also has the advantage over 
the internal float of not being influ- 




o Entlna Throttle 

enced by the surge of the water ruph- 
ing into the tank or the agitation 
caused by the boiling when the tank 
is used as a heater. 

Repairing a Loose- Jointed Chair or 
Stool 

The joints of stools and the major- 
ity of chairs are sure to become loose 
in time as they have no diagonal brac- 
ing, and, as time goes on, the wood of 
the rangs dries out and becomes 
smaller than the holes they fill, which 



causes the chair or stool to drop to 
pieces, unless steps are taken to hold 
them together. Nails are useless as 
they soon work loose and screws are 




^Vlte BracH for Stooli 

of little value. The following method 
is sure to make the most shaky chair 
or stool in the shop firm as new: 

A section of a repaired stool taken in 
the plane of two opposite legs is 
shown in Fig. 1. To repair a stool 
there will be required a Vs-'m. drill or 
bit, a brace, a pair of pliers, hammer, 
screwdriver and a quantity of No. 12 
gauge galvanized wire. Drill four 
holes diagonally through the edge of 
the seat at one side of each leg, so 
that they come out on the under side; 
one hole through each leg obliquely 
toward the center, about 10 in. below 
the bottom of the seat, and a similar 
hole in each leg about the same dis- 
tance above the bottom, unless it is a 
very low stool or chair, in which case 
the latter will not be required. 

Insert the end of the wire through 
one of the upper holes in one of the 
legs and through the hole in the seat 
edge diagonally opposite. Bend a 
short close hook on the end of the wire 
with a pair of pliers, the end of the 
hook being parallel to the body of the 
wire, and hammer this into the leg 
like a nail, the hook lying in the plane 
of the grain, that is, lengthwise of the 
leg. Pull the wire almost taut, leav- 
ing about 3 in. slack to spare, and cut 
off the wire on the outside of the seat- 
edge hole. Turn another hook on this 



mo 
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end and drive it into the seat edge, 
the hook in this case lying horizontal. 
Vij the same with the diagonally op* 
posite leg and seat-edge hole. 

Take a large wire nail or screw- 
driver and insert it between the two 
lengths of wire and twist up tightly. 
Do the same with the other two legs 
and seat-edge holes, but in thi^ case be 
careful to have one of the wires run 
over and the other under the twisted 
kx)p already formed and leaving rather 
more slack, because in this case two 
twists have to be formed in the wire 
on opposite sides of the first twist, as 
shown in Fig. 2, which is a plan view 
with the middle portion of the seat 
broken away. 

The lower guying is simpler, there 
being only two lengths of wire, each 
extending between two opposite legs, 
and the two being twisted together as 
shown in Fig. 3. The whole opera- 
tion takes from 20 to 30 minutes and 
when finished the stool is much 
stronger than a new one, in fact, if 
will hold its shape indefinitely. — Con- 
tributed by Geo. W. Colles, Milwau- 
kee, Wis. 

A Double Nut Lock 

The sketch shows the principle em- 
ployed. The last or lock nut is con- 
caved on both sides. 
When set up tightly 
the center of the 
nut springs down 
R and in a way acts 

similar to a spring 
washer. At the 
same time its sharp 
corners cut into the 
lower nut and hold 
the lock nut in position. Extensive 
experiments on rail bolts have been 
entirely satisfactory. 

ORats may be caught by putting a 
piece of cheese in the bottom of a 
wide-mouthed bottle and placing it in 
the hole. The rat will go in, but 
ret oat 



Thawing a Proxen Pipe 

It is no easy task to thaw out a 
frozen pipe where the heat cannot be 
applied to the outside of the pipe. If 
hot water is poured into the pipe, it 
soon cools on the ice and accumulates 
in such a quantity that it is impossible 
to touch the ice with the hot water. 
A ver>' efficient method is to insert a 
smaller pipe into the frozen one and 
pour the hot water into the smaller 
pipe. If the end of the smaller pipe 
touches the ice, the hot water will 
come directly in contact with it in a 
continual stream. This will force out 
the cold water and thaw the ice 
quickly. — Contributed by John Mason, 
Armstrong, Okla. 



Shaking Up a Telephone 

Where you cannot make your party 
hear over a telephone, shake it up by 
giving the transmitter a downward 
strike with the open hand. Do not 
abuse your telephone. If a portable 
or desk telephone is used, turn it up- 
side down and then right it again. 

The reason for this is that talking 
causes waves in the air like ripples on 
the water when a stone is thrown into 
.it. In a transmitter there is a small 
receptacle containing fine grains of 
carbon. The waves of sound strike 
upon a disk that in turn squeezes the 
carbon particles together. This con- 
stant compression, together with their 
own weight, causes the carbon grains 
to settle and pack into a hard lump 
that does not respond to the vibrations 
of the metal disk. When giving the 
transmitter a downward strike witb 
the hand tlie particles are disturbed 
and loosened and made soft so thX 
they easily respond to the varying 
pressure caused by the sound waves. 
When a portable telephone is turned 
upsidedown. all the fine grains of Of- 
bon fall to the top of their contaioff 
and as the telephone is righted th^ li 
settle again, but are loose aiid soft. |l 
When the carbon particles are co* a^ 
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Coat Hanger on a Chair 

After leaning a few 
my newly pressed coat 
placed over the back of 
tened a coat hanger on 
as shown in the sketch, 



times against 
that had been 
a chair, I fas- 
the chair back 
and used it to 




Hanger AtUched to Chair Back 

hang my coat on while at work. The 
chair can be used for the purpose it 
was intended. — Contributed by Victor 
Labadie, Dallas, Texas. 



Lathe Dog for Small Work 

The ordinary lathe dog used on 
small and short pieces is in the way 

of the tool-post 
block. To over- 
come this trou- 
ble, bend the 
tang of the dog 
at an angle of 
30 deg. and use 
a headless set- 
screw. The sketch shows the shape 
of the dog and dimensions. — Contrib- 
uted by Chas. Hattenberger, Buffalo, 
New York. 





Clip to Keep a Pencil from Rolling 

A draftsman usually has several 
pencils on the drawing board at a 
time and as these boards incline, it 
keeps one busy at times grabbing pen- 
cils as they roll down the board, says 




will provide an anti-skid device that 
will keep the pencil where it is placed. 
The sketch clearly illustrates how the 
piece of lacing is applied. • 



Homemade Canvas Belt 

Cut a tarpaulin into strips an inch 
or two wider than the desired belt. 
Procure some old roller composition 
that printers use and make it into 
solution with water and keep it hot 
If the solution is too thick, add a little 
syrup. Cement the cloth strips to- 
gether with the composition, taking 
care to put the laps the same way, and 
make it as many ply as needed for the 
heft of the belt. Use enough of the 
cement to firmly cement the strips 
and when done go over it with a hot 
flatiron to make sure that all parts are 
cemented together. Lay the belt 
straight on the floor and line it to the 
desired width with a chalkline and 
trim the edges. If carefully made, the 
belt will be -as good as could be 
bought, and less expensive. — Contrib- 
uted by J. S. Van Alstin, Norfolk, 
Nebraska. 



To Keep a 



Brush Soft 



After finishing a job of painting and 
not desiring to have a can of oil stand- 
ing around the house, I filled the 
bristles of the brush with a good sup- 
ply of paint, carefully wrapped it in 
paper, tied it securely with a string 
and placed the brush on a shelf. A 
short time ago I wished to use the 
brush and upon unwrapping it I was 
surprised to find the bristles as soft 
as when put away. The oil in the 
paint having soaked the inner wrap- 
pings of the paper, thus preserving 
the brush in first-class shape for two 
years. — Contributed by F. D. Koon, 
Schoolcraft, Mich. 



Clip on Pencil 



/ ([Whitewash for outside work is made 
a correspondent of American Ma- of ^ bu. slaked lime, 1 lb. salt. % lb. 
chinist. A piece of belt lacing placed sulphite of copper and 1 gal. of sweet 



nencil as shown in the sketch milk. 



POPULAR MECHANICS 



Fisr. :■ a: 
whi.-h i-  

'.n -he -r.l 

\'."hen ■: 

oi the :i!e 



-.'.id -.v-.r.fi ;i a-ci on : 



p!ace«i i:i :he rrench and on this the 
b-: i:.;m lioct.s are laid. Concrete is 
•.ten p-:ared over these dacts and 
tamped into place. Mere dacts are 
laid and concrete tamped in to make 



together and the earth replaced. 
When the single tile is ased on top of 
the main cvndu::, it mu^t he laid verj- 
carefully and covered with ci-.ncre:e. 

As the mu!ripie-'!uc: tile is on!y 
made in t'.v.-j, three, tour, six and nine- 
hole size-, it often hccome-i necessary 
to tm-M the auh-A-ay ii-intr more than 
one unit, a- -hnvn in Fit'- ■*. When 
laid IT) -hi^ manner the joints must 
be "hr'.ken" or "s'a^itjered" and the 
whole run is u^tially. but not always, 
encastd in a r',ncrtie jacket or enve- 
lope. U hen layiniT two-tile units, one 
on top of the other, it is customarj- in 
firsr-rla^'. work tf) place from '4 to 'o 
in. of mortar between the units so that 
the uftp*^'' ''oiirse of tile may be laid 
straight an'l true. 



it appear as in the cross secti<'<n. Fig. 
S. The lengths of tubes are con- 
nected by a slip joint, as shown in 
Fig. 10. The average length of a tiber 
duct is ab.-ut 3 ft. 

.\rother method of building a sub- 
way is shown in Fig. 9. When the 
conduit is built above ground, as is 
sometimes the case, it is made up of 
liber ducts. This method needs no 
description except to state that a box 
is built, forms are placed to line up 
the ducts and the concrete placed the 
same as in the previous description. 
The disadvantage of hber ducts lies in 
the fact that fiber is not an insulator. 
as the material of which it is composed 
consi.«ts partly of vegetable matter. 
The ducts also become soft in warm 




lEED 



d Fiber Ouet* C«T«r*d with Cenc 



When tiic .subway is built of fiber weather. Great care must be exer- 

duct instead of vitrified clay, the cised while placing the concrete, 

melhnrl of constructing i.s changed. A The manholes used in connection 

Std rtf concrete. .1 in. deep, is first with the conduit run are usually built 
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Taking Care of Leaks through Hinged 

Windows 

Most every hinged window that 
swings toward the inside leaks when 
the rain beats against it. There is no 




Cup on Window 8iU 
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remedy for this as these windows leak 
even though equipped with the very 
best weather strips, yet architects are 
specifying them on new houses quite 
often. 

While abroad I saw an attachment 
for these windows that interested me 
very much. It was nothing more than 
a gutter or groove cut in the window 
sill, being very shallow at the two ex- 
treme ends and gradually getting 
deeper toward the center. Right at the 
deepest point a hole was bored about 
V4: in. in diameter, to which was at- 
tached a small pipe as shown in Fig. 1. 
At the end of this pipe a hook is 
soldered upon which a can of some 
ornamental design, Fig. 2, is hung. 
While this is not a very artistic ad- 
dition to the window it looks very 
much better than the sill covered with 
towels and rags to catch the water, or 
having the wallpaper beneath the win- 
dow stained. The device does not 
remedy the fault, but protects the wall 
and floor. — Contributed by Gilbert A. 
Wehr, Baltimore, Md. 



Holding a Bolt in a Turning Crank 

A bolt and nut may be held in the 
end of a turning crank or shafting by 
the following method, which seldom 
fails, even though it is inclined to 
work loose. Before inserting the 
screw place a small block of wood in 
the hole. W^hen the screw is turned 
up tightly against the wood, the revolv- 
ing motion of the machinery will not 
cause it to work loose. — Contributed by 
Loren Ward, Stockport, Iowa. 



Detector for Polarity of Sfectric 

Wires 

One of the simplest detectors for 
electrical polarity is white filter paper 
immersed in a solution of sodium sul- 
phate to which has been added a small 
quantity of phenol phthalein. The 
result is a colored paper, which, if 
moistened, will turn violet when 
touched with the negative wire, but 
remains unchanged' when in contact 
with the positive. The paper retains 
this property indefinitely, and is sen- 
sitive to a very feeble current. 

Blueprint paper may be used for 
the same purpose, a white spot devel- 
oping around the negative pole when 
the paper is in contact with the wire, 
while the positive wire has no effect 
on it. 



Adjustable Height Clothesline 

The ordinary clothesline is a source 
of much trouble. To have it low 
enough for hanging the clothes, to 
keep them from dragging on the 
ground and then to prop it up high 
enough for drying the garments, is 
invariably a stumbling block to the 
housekeeper. The sketch shows an 
easy way to adjust a line which is 
never slack, never drags the clothes 
in the dirt, is always high when the 
clothes are drying and is easily low- 
ered to hang or remove the garments. 

Two spikes, A and B, are driven 
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OothMUne with Waicht 

into one of the posts and two pulleys, 
E and G, are fastened at the top of 
the posts or 7 ft. from the ground. 
About 5% ft above the ground, 
screw in two screwhooks, D and F. 
The nails A and B should have a 
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tance between them equal to the dis- 
tance D and E. 

Make a loop, C, in the end of the 
line, or tie an iron ring in the line 
after running it through the pulleys. 
Loop the end over the spike B and 
fasten a heavy weight, H, at the other 
end. Pull the line down and hook it 
over the hooks D and F. This will 
give the line the proper height for 
easily hanging the clothes, and the 
weight will keep it taut all the time. 

Unhook the line at D and at the 
same time take the loop from the 
spike B and draw it to A. This ac- 
tion will take up that part of the line 
from D to E, thus making it possible 
to utilize all the space between the 
posts. Release the line from the hook 
F and the weight will automatically 
take up the line between F and G, 
thus keeping it taut all the time with- 
out the use of props. — Contributed 
by Axel C. Hanson, Lincoln, Neb. 



Oiling a Lathe Cup Center 

An ordinary cup center for a wood 
lathe can be made with an oil hole so 
that oil can be applied without re- 
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Hole for Oil In Cup Center 

moving the work. The oil hole is 
drilled from A to B and then the hole 
C is drilled to intersect it at right an- 
gles. The oil being put in at A runs 
through the hole and strikes the end 
of the work at C. — Contributed by Ju- 
lius Barnes, Columbus, Ga. 



Grip for Strap Iron 

The article here shown is a little 
device for erecting pipes or stacks, 
especially where strap-iron hangers 
are used, but it will grip wire just as 
well as strap iron, says a correspon- 
dent of Sheet Metal Shop. When put- 
ting tip hangers, it is difficult to pull 
the dack out and get them uniform. 



With this little device, which is com- 
posed of a wedge and link, one can, 
by the use of a very small set of 





Fig. I 
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Grip in the Form of a Wedge 

blocks, draw the hanger to the desired 
tension with perfect ease and without 
loss of time. The wedge and link can 
be quickly adjusted. 

The side and end views of the wedge 
and link are shown in Fig. 1. It will 
be seen that a small roller is placed 
at A, which allows the wedge to roll 
freely to its full limit. This roller is 
made of %-in. gas pipe with a Vi-in. 
bolt and nut to hold it in place. The 
surface of the link is made rough, as 
shown at B, causing it to hold while 
the wedge slips freely on the roller. 
The link may be made of Mi by lV4-in. 
tool steel, but the wedge can be made 
of any kind of Mj by 1%-in. iron. In 
Fig. 2 is a view of the grip in use. 



Pointing Brick Walls 

When pointing up a crack in the 
mortar between bricks, it is necessary 
to cut out the mortar a little longer 
than the crack and about Vli i". deep. 
This should be filled with a half-and- 
half mixture of cement and clean, sharp 
sand. In replacing cracked or broken 
bricks, great care should be taken to 
see that the brick is firmly bedded into 
the mortar on all sides, or the wall 
will leak and eventually settle in that 
particular spot. 

CDo not forget to oil a machine the 
first thing in the morning. 
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A Marker for Door and Window Head 

Casing 

The marker consists of four pieces 
put together as shown in the perspec- 
tive sketch. The piece^ can be of any 
convenient material and size, but the 
relative sizes shown in the sketch will 
be found most practical. In this case 
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Marking Door CatifiC 



A is a piece of window stop, % by % 
in., fastened to a piece, B, % by 3 in. 
The pieces C are cut iVi in. long 
from window stop. The length of 
the tool will depend on the size of the 
doors and windows. 

The pieces C are placed flush 
against the outside groove of the door 
frame. If the distance E corresponds 
to the thickness F, a pencil drawn 



along the edge D makes a mark 
which is true with the frame of the 
door. The head casing can be placed 
on the ends of the side casing cut to 
the marks and nailed without fear of 
a crack showing. 

In the case of a window head where 
the frame is made of diJBFerent mate- 
rial, the piece A is placed flush with 
B. This tool is particularly applica- 
ble to carpenters whose door and win- 
dow frames do not always fit true in 
door and window openings. — Contrib- 
uted by Jo Sorensen, Portland, Ore. 



Fitting Screws in Old Holes 

When window or door screens are 
removed for the winter, and it is in- 
tended to hang them again in the 
spring, paint the holes where the 
screws were removed from the wood 
with a small brush or a piece of cloth. 
When the screens are replaced the 
next season the screws will not be 
loose but will hold as firmly as when 
the holes were first made. — Contrib- 
uted by John T. Timmons, Cadiz, 
Ohio. 



GIf one bolt is lost on a planetary 
transuiission, the overweight on the 
others is apt to shear them off. 



Lemon Squeezer 



As we were very much in need of 
a lemon squeezer one day and did not 
have one in the house, I soon made a 
substitute that gave better results 
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NalU in a Board Take tha Place of a Squceser 



than an ordinary squeezer. I made a 
handle of soft pine in the shape of a 
paddle (Fig. 1) from the wood of an 
old packing-box end. The handle 



was 3 in. wide and ? in. long. A 2-in. 
circle was drawn on the paddle part 
and eight 6-penny nails were driven 
part way in on the line, in a slanting 

position (Fig. 2), so 
that the heads formed 
a circle about 1 in. in 
diameter. 

The squeezer is used 
by holding the paddle 
edgewise across the 
top of a cup or glass 
with the nails in the positions shown 
in Fig. 3, and one-half the lemon is 
pushed onto the nails and turned. 
The squeezer can be used a great 
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many times as it is easily cleaned. — 
Contributed by W. A. Lane, El Paso, 
Texas. 



A Show-Window Stick 

A stick, as shown in the sketch, that 
will prove quite useful to the window 
dresser, can be made in a short time 
and used to place small articles in a 
window without getting inside. The 
stick is made of three pieces of white 
pine, ^/^ in. thick, % in. wide and in 
the following lengths: First, 36 in.; 
second, 31 in., and the third, 4% in. 
long. The longest piece, A, is first 
tapered from one end to the other; 
the next longest piece, C, is tapered 
to % in., and the short piece, 3, is 
tapered the same as A on the end. 

The pieces are fastened together 
with inverted T-shaped pieces of 
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Stick Operates Like Pliers 

sheet brass, D and E, placed on each 
side in the positions shown. The 
shorter one is 1% in. high and the 
other is 1% in. A large rubber band, 
F, serves as a spring to keep the 
points separated. The stick is op- 
erated the same as a pair of pliers. — 
Contributed by W. J. Faulkner, Rus- 
sellville, Ark. 



Nail Kegs Used as Bins 

Large hardware stores do not re- 
quire bins as receptacles for nails. The 
loose stock of nails should not be 
kept on the salesroom floor except 
those sold in 1-lb. boxes, says Hard- 
ware Reporter. A large stock of nails 
can be kept in the basement and or- 
ders filled from the original kegs, 
which can be arranged in rows under- 
neath the counter or table. 

The kegs can be arranged so they 
will incline outwardly on a plank 
shelf, the upper part of which is 
sheathed with angle iron to guard 
against wear. The bottoms can rest 



upon another plank of less width, se- 
curely fastened at right angles to the 
shelf and elevated from the floor suffi- 
ciently to render the contents of the 





Kegs in a Table 

kegs accessible without the necessity 
of much stooping. 

The kegs should be arranged in or- 
der according to the size of the nails 
they contain, and as each one is emp- 
tied of its contents, it is removed and 
another keg full of the same size nails 
put in its place. The sketch shows 
the ingenuity of the plan, in which 
each keg serves as a bin for its con- 
tents, and does not permit of the accu- 
mulation of dust as does the average 
nail bin. It also afi^ords more advan- 
tageous use of valuable space on the 
first floor of the store. 



How to Make a Small Jack 

Small jacks are useful to(^ls in any 
shop or garage. The shop that is not 
provided with these tools in sufl'icient 
numbers can 
have its work- 
men make them 
in spare time 
iroxn scrap ma- 
t e r i a 1 . The 
sketch shows a 
jack the body 
part of which is 
made of a bolt 
with a hexagon 

head. The head is turned off to make 
a flat surface and a hole is drilled 
through its center and tapped the full 
length. The screw is a part of an old 
or broken clamp having a swivel head, 
which is very handy for adjustin.q; itself 
to slanting surfaces. Any size or 
length can be made to suit the indi- 
vidual needs. — Contributed by Donald 
A. Hampson, Middletown, N. Y. 
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A Spanner Wrench 

A tool for use in connection with an 
ordinary brace for grinding in valves 
of gas and gasoline engines is the in- 



lock the closed sash, and D holds the 
window open at any point — Contrib- 
uted by Geo. M. Harrier, Lockport, 
New York. 




Spanner for • Brace 

vention of a correspondent of Ameri- 
can Machinist. The shank A is of any 
desired length. One end of it is 
squared as shown, while the other end 
is pivoted in the swinging yoke B 
which carries the adjustable driving- 
pins C. These driving-pins enter the 
holes usually provided in gasoline- 
engine valves for the purpose of grind- 
ing them in their seats. 



Window Lock 

A simple and effective lock which 
will hold the window in any position 
is shown in the sketch. It is attached 
to the window sash by means of a 
screw and is placed just far enough 
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Lock Attached to Window Sash 

away from the window casing so that 
the edges of the outside circle will en- 
gage firmly against it, but will not al- 
low the catch to pass the center. The 
outside edge is not an arc of a circle 
but is cut as shown at A. In the il- 
ation, B represents the catch at- 
ed to the sash; C, in position to 



Attaching a Lathe Dog on Threads 

In shop practice it is often necessary 
to apply the dog to the threaded ends 
of bolts and studs. Where no threaded 
dogs are provided, the following 
method can be used to advantage: 
Take an ordinary nut, having the cor- 
rect number of threads, and saw it 
centrally in halves. Place one half of 
the nut in the bottom of the dog and 
the other half on top. Insert tjie bolt 
or threads of the work between the 
two halves and tighten with the set- 
screw. — Contributed by J. B. Shiver, 
Rock Hill, S. C. 



Brush for Cleaning Commutators 

In the accompanying illustration is 
shown a little tool which comes in 
very handy for cleaning dirt, carbon 
and copper dust from commutators 
and brush holders, says Building 
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Toothhruah Paatened on Lone Handle 

Management. It is made by fitting a 
good stiff toothbrush with a long han- 
dle, as shown in the sketch. When 
the bristles of the brush become worn, 
the brush may be taken off and the 
handle fitted with another. This 
brush is also handy for cleaning the 
parts of circuit-breakers and other 
switchboard appliances. 



Finishing a Hammer Handle 

To put a fine working finish on a 
hammer handle rub in a filler consist- 
ing of a thin paste made by mixing 
plaster of Paris and linseed oil. This 
prevents the hammer from soaking up 
oil, and at the same time insures a 
good hand grip. 
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A Water Filter 

A cheap, simple and efficient water 
filter may be made of ordinary pipe 
and fittings. Owing to the bad con- 
dition of the wa- 
ter supply in our 
city, I con- 
structed such a 
filter, and it gave 
good results. The 
filter is attached 
to the water 
main just back 
of the faucet. 
The large pipe 
or body of the 
filter is filled 
with charcoal, C, 
which is held in 
place with wool 
felt or filter pa- 
per, B B, and backed with wire gauze, 
A A. The main body of the filter is 
made of 1^-in. pipe with IV^ by %-in. 
reducers on the ends. — Contributed by 
Whitney W. Jones, Baltimore, Md. 




Enlarging Window-Display Space 

The proprietors of a store doubled 
their show-window space by the 
method shown in the sketch. The floor 
and joists under the window-display 
space were cut out and a display placed 
on the basement floor near the front 
wall, or partially under the sidewalk, 



s 



The arrangement can be better un- 
derstood from the sketch. A very 
good effect can be obtained without 
the use of the mirrors by placing the 
basement display back far enough to 
be viewed direct. In the sketch, A rep- 
resents the eyes of a person viewing 
the basement display C through the 
mirror B. The display D can be seen 
direct. — Contributed by Merle Robi- 
son, Pittsburg, Pa. 



Care of Oil-Soaked Waste and Rags 

The danger of spontaneous combus- 
tion from rags or waste saturated with 
oil in shops, garages and residences is 
not sufficiently understood. This is, 
no doubt, because most people do not 
know that linseed oil will oxidize rap- 
idly, and if cotton is soaked with oil, 
enough heat will be generated in a 
short time to char the cotton. The ad- 
dition of red lead seems to make the 
heating more rapid, as pipe fitters have 
frequently observed. 

It is a common thing for pipe fitters 
to clean the red lead and oil from a 
new joint by wiping it with a hand- 
ful of waste. It is also common for 
the workman to carry the waste in his 
pocket. A pipe fitter once felt a hot 
spot against his body, which caused 
him to investigate his pocket with the 
result that he found a pocket lining 
burned out and a mass of charred 



SlODMfSLK 



k 



E! H".. ' l ' .M '■■'  '■i,.i... i '  ' .  ..-> ^T?.1 ^^ 




^ ^ — • 



Two DItpUyt in One Window 



and four large plate-glass mirrors were 
so arranged that those entering or 
leaving the store could view the 




waste. If this jacket ha# 
in the clothes closet at home, a 
dwelling might have resulted, wi 
origin of the fire a mystery^ 
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The safe thing to do is never to put 
oil-soaked rags away for safe keeping. 
Either bum or wash them at once. In 
mills, power stations, shops, garages, 
etc., where there is a quantity of oil- 
soaked waste, cans should be provided 
to receive the discarded waste. The 
cans should be made of heavy sheet 
metal with 'riveted seams, and with 
iron legs to hold them several inches 
from Uie floor. Use a tight-fitting 
metal cover. — Contributed by F. W. 
Brady, Scranton, Pa. 



A Plumber's Sign 

An enterprising plumber constructed 
a very attractive sign that at once 
suggests the kind of business carried 
on within. The sign is in the shape of 
an ordinary faucet constructed of large 
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pipe and fittings. It is about 2 ft. 
long and painted yellow to look like 
brass. — Contributed by John J. Keenon, 
Chicago. 



Alarm for a Hot Bearing 

The alarm consists of a device very 
similar to a thermostat. A tongue is 
made of a strip of copper, A, and a 
strip of zinc, B, both the same size and 
gauge, riveted together with small 
rivets. The tongue is fastened to the 
base C, made of %-in. fiber similar to 
an organ reed. The slot in the fiber 
should be about % in. wider and % in. 
shorter than the tongue. Two screw 
ho&es, F F, are drilled in the fiber, as 
bhowA. liie tongue is fastened to the 
base with the copper side in contact 
with the fiber. The electrical con- 



tacts are made as shown at D and E. 
These contacts are attached to the fiber 
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base with binding-posts, GG. The 
circuit is wired as shown. 

The action is as follows: The in- 
strument is fastened flat on the bear- 
ing cap with the metal tongue in con- 
tact with its surface. If the bearing 
gets warm, the zinc will expand much 
more than the copper strip, which 
causes the tongue to curl at the free 
end. In doing so it lifts the lever 
contact D into contact with E, thus 
closing the circuit and rinj^^ing a bell 
or lighting an electric light, as the case 
may be.— Contributed by W. W. Sav- 
age, Buffalo, N. Y. 



Bit Used as a Belt Punch 

An old-style gouge-shaped bit, as 
shown in Fig. 1, rounded at the point, 
as in Fig. 2, makes a good emergency 
belt punch. A handle may be made 
of a cork. The shape of the cutting 
point of the gouge is shown at A. This 
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Bit Formed to Cut Round Holes 

will make a neat round hole, B, if the 
tool is turned when cutting the hole. 
— Contributed by James M. Kane, 
Doylestown, Pa. 

CSew straps to the sides of mattresses 
and they can be handled more easily 
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Replacing Belts on Wheels 

The contraction of a belt not used 
for some time will make it hard to re- 
place it on the pulleys. The same 
trouble may be experienced after cut- 
ting out a little too much material 
when taking up a belt. 
In either case, the belt 
cannot be readily put on 
the pulleys by hand or 
with a stick. A safe way 
is to proceed as follows: 
Procure a piece of 
rope, 6 or 8 ft. long and 
not over Vz in. in diam- 
eter, — preferably a piece 
of window-sash cord. 
Place the belt around 
the driven pulley after 
the power is stopped. 
Double the rope and 
pass the loop end 
through the driving pulley just ahead 
of one spoke. Put the belt on this pul- 
ley and around it as far as possible by 
hand, then pull the loop around the 
belt and pass the two ends of the rope 
through the loop and draw it up 
tightly, holding the ends in one hand. 
Start the power slowly and the belt 
will easily run on the pulley, and as 
it does so, let go of the rope ends. The 
belt will cause the loop to open and the 
rope will ride to the next pulley and 
fall to the floor.— Contributed by H. E. 
Parker, Bridgeport, Conn. 

Gas Purifier (or Automobile-Lighting 

System 
The purifier consists of a cylinder 
made of IV^-in, brass tubing, with ends 
of sheet brass soldered in. The cyl- 
inder is placed transversely under the 
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Locmtlon of Tank Id Pip* Una 

front of the engine, as shown in the 
sketch. The pipes leading to the head- 
lights enter the ends and nearly reach 



the center at the top of the chamber, 
as also does the pipe from the gen- 
erator. The reason for this arrange- 
ment is to avoid filling the tubes with 
water when the car tips. 

This device serves a twofold pur- 
pose. It keeps all water and lime dust 
from the lead pipes, and also serves as 
a storage tank for the gas, preventing 
flickering and other troubles and furn- 
ishing a more constant pressure. A 
stopcock is soldered in the bottom to 
drain the tank, though the purifier will 
operate when almost half full of water. 
—Contributed by Donald H. John- 
ston, Collins, O. 

Sales-Ticket Pile 

A very useful and handy device for 
the rapid filing of sales tickets is shown 
in the accompanying sketch. The 
owners of a department store, employ- 
ing 30 clerks, were obliged to use as 
many spindle files as there were clerks. 
They could not use a card-index sys- 
tem for the rapid filing of the sales 



FIllDB Sale* Ticket! on Bleyela Urn 

tickets, so they suspended an ordinary 
bicycle wheel, with the tire removed, 
from the ceiling, and on its rim hung 
30 hooks, one for each clerk, and each 
marked with a small tin plate tacked 
to the rim bearing the file number. 
The wheel being placed so that the 
hooks were within convenient reach 
of the cashier's right hand, any num- 
ber could be readily located by turn- 
ing the wheel. — Contributed by Axel 
C. Hanson, Lincoln, Neb. 



GThe best sidewalk manhole guard is 
a barrel with both ends removed. 
Lighting and ventilatioa are perfect. 
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The Art of Stencil Making 

By HOMER H. KNODLE 

Part II— Cutting 



After the design is originated, which 
may be much smaller than the stencil, 

the next step is to transfer it to the 
manila paper used to make the stencil. 
This is done by the use of dividers 
and drafting tools, and the measure- 
ments should be in such proportion 
that the design will be enlarged to the 
necessary size. Two boards are needed, 
one, built as described, to do the cut- 
ting on, and a regular drafting board. 
The reason for having two boards is 
that if the cutting is done on a draft- 
ing board, it will soon be useless for 
drafting. For drawing out the full-size 
design, a 31 by 42-in. board will be 
large enough. The cutting board should 
be larger, not less than 36 by 55 in. in 
size, and constructed as follows: 

Using good white-pine boards 
dressed on four sides, not less than 
Iv^ in. thick and 6 in. wide, build a 
board as shown in Fig. 12. The cross- 
pieces should be of the same material 
as the board and fastened to the board 
with screws, using at least two to each 
piece making up the board. The sup- 
port is made from heavier lumber, sub- 
stantially as shown in the illustration. 
The board may or may not be in- 
clined, as desired. 

The usual size of stencils ranges 
from 2 by 6 in. to 30 by 50 in. The 
paper used should be 3-ply manila. 




Drawing Board 

which can be obtained cheaply from a 
printers' supply house. The paper 
should be cut about 4 in. larger each 
way than the extreme size of the sten- 
cil to be made, to allow an edge for 
tacldng to the board, as shown in Fig. 



13. The tacks are placed around the 
entire edge of the paper, so as to hold 
it firmly. One-ounce tacks will be 
found amply large. 




Cutting Board and Stand 

In drawing the large full-size de- 
signs, the triangles should be from 12 
to 16 in. long. (Triangles made of 
wood are not expensive.) After the 

paper is fastened to the board, lay out 
the extreme border line A and the de- 
sign border line B, as shown in Fig. 
13. Starting at the left-hand part of 
the border, draw in the design just as 
it would appear on the wall, as shown 
in Fig. 14, paying no attention to the 
binders. The best effects are usually 
obtained when the design is finished 
as a whole and not each particular 
part separately. 

The number of binders to hold each 
part of the design should be considered. 
An especially large surface should have 
more than three binders, while for ordi- 
nary-size pieces, three binders, if prop- 
erly placed, will hold the piece in posi- 
tion very well. In handling very small 
units, two binders will be found suffi- 
cient, but never less than two. The 
location of the binders are marked with 
a red crayon, as shown by the dotted 
lines in Fig. 15. Beginning at one 
corner of the design go over it to see 

if any have been omitted, as a binder 
cut out will spoil a stencil. Mark each 
part to be cut out with blue crayon. 
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It will be found best to follow, to some be made, and also being sore to cat en- 
extent, the outline of the piece, so tirely through the paper, as a recut will 
that when a binder is reached, the col- make a ragged edge. When the lines 
ored crayon will be a signal to look out are completely cut out, the stencil is 
for the red line, A finished design as finished with the exception of oiling, 
it will appear when stenciled on a wall and that should be done with a camel's- 
is shown in Fig. 16. hair brash and boiled linseed oil. Both 
The knives which will be found use- sides should be coated and the piece 
ful in cutting out stencils are shown in hung up to dry. The oiling should be 
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The Pull Slic DealcD 

Fig. 17. These can be obtained at any 
hardware store. One is a common 
steel eraser and the other is a Swedish 
carpenters' knife. No other tools are 
necessary. The operation of cutting 
out the stencil is purely mechanical 
and consists of simply following the 
lines drawn, being careful to hold the 
knife so that a perpendicular cut will 



done before the outside border of the 
stencil is cut away so as to have all the 
surface well oiled. A name and ad- 
dress, or some other mark, should be . 
stamped in one corner before oiling, so 
as to designate which side to place 
against the surface to be stenciled. 
This will preserve a clean surface on 
the stencil. 



Repair on an Automobile-Hom Bulb 



The ordinary rubber horn bulb used 
on an automobile can be repaired with 
the use of a vulcanizer in the following 




The Split and Its R^wlr 



manner, as described by the Automo- 
bile Dealer. A very common form of 



damage, a split on the top of the bulb, 
is shown in Fig. 1. 

The first process of repair is to thor- 
oughly clean the rabber where it is 
split, with benzine, outside and, if pos- 
sible, inside. The inside of the rubber 
should be roughened with a rasp or wire 
scratch brush, and the outside edges 
of the split beveled ofF with  pair of 
scissors and roughened with a rasp. 
The split after this treatment is shown 
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in section in Fig. 2. If the size of the 
split is sufficiently large to make this 
possible, a piece of old inner tube 
should be inserted to cover the split, 
the rubber having previously been 
roughened and covered with vulcaniz- 
ing solution. The inside of the bulb 
is also treated with the vulcanizing so- 
lution. It will be easier to insert and 
place the patch before the solution 
dries. 

The split and beveled portion should 
be coated with the solution and allowed 
to dry, if possible, for several hours. 
Some lengths of vulcanizing com- 
pound, about % in. wide, should be 
cut and softened by heating on the 
vulcanizer and then pressed into the 
V-section split until the whole is level 
with the outer surface of the bulb. 
The lower part of the bulb can then be 
pressed up as shown in Fig. 3. The 
doubled-in portion, back of the split, 
should be filled with waste or rags as 
tightly as possible and the whole cov- 
ered with a piece of thin linen, sprin- 
kled with sqapstone where it comes in 
contact with the vulcanizing rubber. 
Care must be taken that no creases in 
the bulb are allowed to remain in con- 
tact with the vulcanizer, as this will 
make them permanent. 



i-Rattler for a Window Sash 



An ordinary wood clothespin, having 
one leg broken off as shown in the 

sketch, makes 

fa good anti- 
11 I rattling device 

jILLx^^ for a window 
F^-^^^^^^^ sash. The re- 
1^^ maining leg of 
the pin i s 
pushed between 
the sash and 
window casing. 
— Contributed by Paul H. Burkhart, 
Blue Island, 111. 




CThe tires of an automobile placed in 
storage should be cleaned with castile 
soap and tepid water and then stored 
in a dark place, well ventilated. 



Ventilating with a Gas Lamp 

A small cigar store located in a large 
office building had no outside opening 
and the air was bad and made more so 
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Lamp Ventilator 

by the smoke from the patrons' cigars. 
To obtain good ventilation for this 
room, it was fitted with a sub-ceiling, 
A, tapering up to a peak in the center. 
A large gas lamp was placed in an 
opening in this peak, so that the heat 
from the lamp and its consumption of 
air created a strong upward draft which 
causes the smoke and air to flow out 
of the room and exhausts it into the 
main corridor through a perforated 
plate. The lamp must be used continu- 
ously regardless of the brightness of 
the day. — Contributed by Albert 
Scheible, Chicago. 



Wallpaper Protection 

The condition of the paper on a wall 
behind pictures may be kept similar to 
that on the uncovered surfaces by plac- 
ing a glass push pin in the wall where 
each lower corner of the frame rests. 
This keeps the picture away from the 
wall and allows the air to circulate 
freely. 
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Pcit tot Hanging ^cttires 

The accompanying sketch* shows a 

nolder for picture-frame hooks for use 

in han^ng pictures. The holdQ- can 
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aip OB Uia Bod of Pal* 

be made of brass or steel, % >n. wide, 
or slightly under the width of the pic- 
tare hook. When forming the holder, 
as shown tn Fig. 1, use a hook as a 
pattern or form. Make half of the 
lower bend first, then drill a hole for 
fastening it to the rod or pole, as 
shown. Cut out the end of the pole 
to fit the holder and attach it as shown 
in Fig. 2, The hook is placed in the 
holder and the picture-frame wire A in 
the hook. The manner of hanging the 
picture is shown in Fig. 3. — Contrib- 
uted by C. G. Carlstrum, Rochester, 
New York. 



Lathe Work in a Hilling Machine 

From the history of machine tools 
we learn that the early milling machine 
was a modified form of lathe without 
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CvttM in tn* via* 



the long bed and the tailstock. In shop 

n'actice today it is of common occur- 

'. to see tfas lathe doing the work 



of the miller, and vice versa. An in- 
stance of lathe work done in a milUng 
machine is as follows: 

We had several thousand screws of 
the shape shown in Fig. 1. These had 
been made cm an antomatic screw 
machine. They had to be within less 
than .001 in. of the specified length, 
which, as they were all over size, 
meant facing off one end. Ordinarily 
this would have been a lathe job, but 
no lathe was available at the time. An 
unused milling machine was made to 
take the place of the lathe. The screws 
were held in the chuck on the nose of 
the milling-machine spindle, each one 
being set against a positive back stop. 
They were then faced off on the small 
end by a regular side tool. The 
arrangement is shown in Fig. 8. The 
job was finished as quickly as if done 
on a lathe. — Contributed by Donald 
A. Hampson, Middletown, N*. Y. 

An Open Stove Plate 
The stove plate shown in the sketch 
is used for setting small ntensils on 
to keep them from falling into the fire. 
To make this plate, cut a ring pattern 
to fit the stove 
cover and pro- 
cure a piece of 
i^-in. mesh 
screen made of 
about No. 10 
gauge wire. Cut 
the screen to al- 
most the outside 
diameter of the 
plate. Take the 
pattern and 

screen to a local foundry and have the 
molder lay the screen between the mold 
parts. When the metal is poured and 
the casting finished, the screen will be 
solidly fastened in the iron ring, mak- 
ing a plate that one would hardly part 
from after once using it — Contributed 
by Henry C. Ronfeldt, Toledo, Ohia 

GPianos should never be set against 
an outside wall as dampness is apt to 
rust the strings. 
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Combination Hammer and Mallet 

A carpenters' hammer with a raw- 
hide insert in the side is a very handy 
substitute for a mallet. The hammer 

is removed from 
the handle and a 
hole drilled in 
the side and ta- 
pered. A piece 
of rawhide i s 
shaped to fit the 
hole and put into 
place. The ham- 
mer is then put 
on and fastened to the handle. The 

temptation to drive a chisel with the 
ordinary hammer is removed, as a mal- 
let and hammer are combined. 




Drilling Dies 

Die makers should space ofF a die 
with a double-center punch having a 
space between points equal to any de- 
sired number of drill. Alternate holes 
should be drilled first, after which the 
intervening holes should be made with 
a drill having a point to fit into an 
angle of 45 degrees or less. Such a 
drill will cut into the holes on both 
sides without running off, as long as 
the taper guides the drill. The core 
will drop out of the die after the last 
hole is drilled. 



Sanitary Drinking Fountain 

Ordinary pipe fittings can be ar- 
ranged to make a sanitary drinking 

fountain. A re- 
ducer, 2 by % 
in., forms the 
main body of the 
fountain. It is 
screwed on a 
water main, D, 
which has a 
short extension 
of %-in. pipe, C. 
The holes BB 
may be of any size to drain the water 
vly. A valve is placed in the 
»w the fountain. 




Homcoisde iioist xor Gaiases 

In all antomobQc-repair shops there 
must be some arrangement for hoist- 
ing work that is too heavy to be lifted 
by hand. This is true particularly 
during the overhanling season, when 
motors, transmissions, etc., are re- 
moved from the frames, and other 
heavy operations must be performed, 
says the Motor Magazine of Canada. 
A device is shown in the sketch to take 
the place of the more expensive and 
cumbersome hoisting outfits, and one 
that can be made easily by the repair 
man/ It will be found equally handy 
in a private garage, the expense of 
making being smaU. 

The essential members are two 
hooked pieces and three rings, two of 
which are oval in shape. The size rec- 
ommended for a hook for use on a 6- 
in. joist is 1% in. wide 
by % in. thick. The 
metal is forged and holes 
y^ in- >n diameter drilled 
% in. and 3 in. from the 
end to receive the links 
and hinge pin. The 
hooked pieces are then 
fastened by a %-in. rivet 
or cap screw, leaving 
them free to turn. The 
oval links go in the end 
holes and are connected 
by the other ring, into which is hooked 
the tackle. The stock for the links is 
% in. in diameter, welded into shape, 
as shown. 

In using the device, the hooks are 
clamped on the timber, the points be- 
ing driven in with a hammer. The 
chain hoist is then hung into the lower 
ring. The greater the strain the deeper 
the hooks will sink into the beam, thus 
giving more and more holding power. 
For use on larger joists, or for hold- 
ing more weight, this appliance can be 
larger and heavier to suit the require- 
ments. 




G Plaster of paris mixed with paper- 
hangers' paste is the proper material 
for stopping holes in a plastered wall. 
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Knurling with a File 

Take a sharp file and two pieces of 
square stock ; place the file on one side 
of the piece to be knurled and the 




DriviM the File throuch the Jiwa 

square stock on the opposite side as 
shown in the sketch. The surface of 
the file placed against the face of the 
jaw is ground off and made smooth. 
Continuous striking on the end of the 
file causes it to slide down thus rolling 
and knurling the piece. The square 
stock gives clearance to the knurl. 
Sheet-brass jaws will give good results 
on very small rods, if used in the place 
of the square stock. — Contributed by 
J. F. Tholl, Ypsilanti, Mich. 



Cushions for Chair Legs 

The ordinary felt tips for chair legs 
can be supplanted by homemade rub- 
ber tips as shown in the illustration 
at less expense of time and money. An 
o I d discarded 
tire casing will 
furnish the ma- 
terial from which 
to cut the rub- 
ber disks. The 
disks B are cut 
:. in diam- 
eter and are at- 
tached to the legs 
of the chair C by 
_ in diameter and 
Vs in. deep, in each one and driving 
a tack. A, in the center. The disks 
form a cup that makes them stick to 
the floor without scratching the varn- 
ish. — Contributed by John V. LoefHer, 
Evansvilte, Ind. 




boring a hole, Yz i 



Securing a Fork in a Stag Handle 
I had a stag-handle carving fork 
which came apart and, as it was too 
good to throw away, I mended it as 
follows: I warmed the handle by 
standing it in boiling water, open end 
up, being careful to keep the water 
out of the hole. When it was thor- 
oughly hot I poured melted sealing 
wax into the hole until it was nearly 
full and then forced the tang of the 
fork, which I had previously notched 
with a file, into the wax until the 
shoulder came against the end of the 
stag handle. This made a good re- 
pair which was not affected by hot 
dishwater. — Contributed by W. E. 
Morey, Chicago. 



To Keep Pipe from Entering a Flue 
Too Deeply 

When setting up a stove, the pipe 
always has a tendency to slip into the 
chimney too far, thus closing oflf the 
draft and mak- 
ing the stove ~ 
smoke. This can 
be remedied by 
cutting the pipe 
to form a projec- 
tion on each side, 
as shown in the 
sketch. The pro- 
jections should 
be just long enough to rest against 
the opposite side of the chimney when 
the pipe is in its proper place. — Con- 
tributed by P. J. Theisen, Denver, 
Colorado. 



Lubricating an Automobile 

In lubricating an automobile, it must 
be borne in mind that no two aatomo* 
biles of the same make and model will 
consume the same amount of oil with 
the same mileage. This is because the 
frictional resistance of the bearings 
will be in proportion to the actual work 
done, with the load and the condition 
of roads. While the accompanying 
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Water-Tight Joint in Sluices 

Laundry tubs, sluices and troughs 
that are longer than the material used 
in making them should have the joints 




Pin in the Joint 

matched as shown in the sketch. The 
joint is made by squaring the ends of 
the boards, butting them together and 
putting a pin between the ends. If 
the ends are not a good fit, take a 
saw and cut through the joint, then 
nail a piece on one side to keep them 
in line temporarily. 

The sketch shows a sluice of which 
A is the side and B the joint to be 
made water-tight. If the sides are of 
2-in. material, take a %-in. bit, long 
enough to extend through the width 
of the board, and bore a hole, C, 
through the joint. Bore a hole in a 
piece of scrap with the same bit. Cut 
a pinj D, from soft wood, a trifle 
longer than the width of the board A, 
dress it round and just a little larger 
than the hole bored with the bit, point 
the end, and then carefully drive the 
pin through the hole in the scrap. This 
will make it to size. Drive the pin in 
the hole C, after the boards are nailed 
in place, and a perfect water-tight 
joint is secured. — Contributed by W. 
A. Lane, El Paso, Tex. 



Waterproof Cups for Painters and 

Decorators 

The painter, and especially the sign 
painter, often has occasion to use a 
small quantity of one color or another 
and the color mixed would be of no 
further use if any were left over. 



Furthermore, it would possibly con- 
sume valuable time to clean a cup, and 
different cups for the various tints 
would take up too much space in a kit 
I use a waterproof cup that can be 
made in any size, and carried con- 
veniently in the paint kit, and is so 
cheap that it may be thrown away after 
using. 

The cups are made up of oiled sten- 
cil board that is not too heavy. The 
board is cut kito pieces 5^ in. long 
by 2% in. wide, as shown in Fig. 1. 
The dotted lines are run over with a 
blunt knife so that the board may be 
folded easily without breaking at the 
folds. After following the measure- 
ments in Fig. 1, proceed to shape the 
cup by folding both ends and sides 
until the corners meet, as shown in 
Fig. 2, leaving a triangular flap at each 
corner. Bend the flaps back on the 
ends, as shown in Fig. 3. Take the 
long end and bend down over the flaps, 
after which push the remaining ends 
between the triangular flaps ; and a neat 
waterproof cup will be formed. Several 
dozen cups can be made from the aver- 




Pattern and th« Finished Cup 

age-size oiled board. A great many 
pieces can be cut out and scored ready 
to be formed into cups and carried flat 
in the kit, ready for use on any job. — 
Contributed by Harry Marcelle, San 
Diego, Cal. 



Brass work requires a higher lathe 
speed than for cast iron or steeL 
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Using Old Inner Tubes 

Do not throw away or sell for scrap 
old inner tubes, which have sound sec- 
tions of unperished rubber. By sav- 
ing the old tubes, and cutting out and 
sending the sound sections to a tire 
company, they may be joined into a 
new tube, says Cycle and Automobile 
Trade Journal. While this joined tube 
does not have a good appearance, it 
will be found capable of giving good 
service, and when the shoe is put on, 
only the owner will know how the 
tube looks. 



A Draftsman's Ink-Bottle Holder 

A handy ink-bottle holder for a 
draftsman's slanting board can be made 
as shown in the sketch. A block of 
wood is turned up, having the dimen- 
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HoUdtr Attftcbcd to Board 

sions shown in Fig. 1. The block is 
then attached to the upper edge of the 
board with one screw through the rim 
so that the holder may swing down 
over the board as shown in Fig. 2. The 
ink bottle is slipped into place before 
turning the block. — Contributed by A. 
V. Borklund, Cleveland, O. 



Removing Small Steel Particles from 
Brass, Copper or Nickel 

Place the piece of brass, copper or 
nickel in a porcelain dish and add a 
generous amount of powdered alum. 
Cover well with water and boil over a 
fire. It is only a matter of a few hours* 
time until a small tap, as large as 
No. 10 size, will be entirely dissolved 
in this solution. The method is es- 
pecially adapted for removing broken 
screws from watch plates. — Contri- 
buted by Geo. W, Coplin, Bay City, 
Michigan. 



Lettering Guide 

A very handy device for the spacing 
of title letters on drawings is shown 
in tfie sketch herewith. The device is 




Arms with Different Spaces 

the invention of a correspondent of 
American Machinist. It is made of 

sheet brass about 3/64 in. thick. The 
points are filed to a blunt edge, and 
the spacing of the points may be made 
to suit the size of the letters used on 
the drawing. 

Removing Lead from Wood 

A contractor securing a job of re- 
finishing some church benches dam- 
aged in a .fire found that the melted 
lead from the skylight had spattered 
over a number of the benches, burning 
part way into the wood wherever any 
of it struck. 

The problem was how to remove 
this lead. A scraper made no im- 
pression upon it and sandpapering only 
rubbed the particles of lead further 
into the grain of the wood. After 
much experimenting, the finisher dis- 
covered that when the wood was 
thoroughly cleaned of the old varnish, 
the lead could be easily rolled out of 
the wood with sandpaper while the 
surface was wet with gasoline. 



CAluminum steels containing less than 
3 per cent of aluminum have the same 
properties as ordinary steels. Above 
this percentage they become quite 
brittle. 
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Setting Lathe Tailstock for Turning Ti^)era 



It is sometimes necessary to figure 
the amount to set over the tailstock in 
turning a taper where there is no taper- 
turning attachment. The amount can 
be determined only approximately by 
calculations, as it is not known how 
far the lathe centers enter the piece, 
and the final adjustment must be made 
by trial. 

When the piece is to be tapered the 
entire length, the tailstock should be 
set over the amount obtained by the 
following rule: Suppose the piece .is 
8 in. long and the taper per foot is to 
be V4 in. Divide the taper per foot by 
12 which will reduce it to the taper per 
inch. The problem can be easier worked 
in decimals. The decimal for % in. 
is .25. Then .25 -f- 12 = .0208+ in., 
which is the taper per inch. If the piece, 
IS 8 in. long, then .0208+ in. X 8 = 
.10(14+ in. As the tailstock must be 
set over one-half the amount of the 
taper, the result is divided by 2. Then 
.1(;(;4+ in. -r- 2 = .0832+ in., or almost 
5/04 in., a fraction, the amount to set 
over the tailstock to turn a piece 
tapering that is 8 in. long with a taper 
of l^ in. per foot. 

It is sometimes necessary to find 
the amount to set over the tailstock for 
work tapering its full length when 
only the two diameters arc given, the 
diameter of the large and small ends 
of the work. In this case subtract the 
small diameter from the large and di- 
vide by 2. For example: Suppose a 
piece of work is to be turned tapering 
its full length, the large end to be 2 in. 
and the small end IV^ in. in diameter. 
When subtracted the remainder is % 
in. The Vo in. divided by 2 gives % 
in., or the amount to set over the tail- 
stock. 

A tailstock must be set over sonric- 
timcs for a piece of work, on which 
only a part is to be tapered. If the di- 
ameters of the large and small ends 
of the tapered portion, the length of 
the taper and the length of the work 
is given, then proceed as follows : Sub- 



tract the small diameter from the large 
diameter of the tapered portion, divide 
the result by the length of the taper 
and multiply the quotient by the length 
of the work, and finally divide by 2. 
Suppose a piece of work is 12 in. long 
and only 6 in. of its length is to be 
turned tapering, the diameter of the 
large end being 2 in. and the small 1^ 
in. Using the preceding rule, sub- 
tract 1% in. from 2 in. and the re- 
mainder will be Vi in. Dividing the 
^ in. hy 6 in., the length of the taper, 
the decimal problem will be .5 in.-=- 6 
in. = .0833+ in. Multiply the result 
by the full length of the piece, .0833+ 
in. X 12 in. = .9996+ in., and this di- 
vided by 2 gives .4998+ in., or about 
% in., the amount to set over the tail- 
stock. 

Then again, on such a piece of work 
where only the taper per foot and the 
length is given, the amount to set over 
the tailstock must be determined as 
follows: Divide the taper per foot 
by 12 which reduces the taper to 
the inch. Multiply this result by the 
length of the work and divide by 2. 
Suppose a piece of work 12 in. long is 
to be turned to a taper of Vs in. to the 
foot. As the rule states divide the 
taper per foot by 12. The problem in 
decimals is, .125 in. -7- 12 = .0104+ in., 
the taper per inch. Multiply this 
amount by 12 in., the length of the 
work, and the result will be .1248+ 
in. Divide this amount by 2 and the 
result will be .0624 in., or about ^ in., 
the amount to set over the tailstock. 
— Contributed by Harold E. Murphy, 
Westerly, R. I. 



Holding Water in a Tank while Re- 
placing Valve 

A large tank placed in the back 
yard and supplying the house with 
water had a 1%-in. gate valve in the 
main line that developed a leak. It 
was found that a new valve must be 
put in place of the old one. The 
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problem was to remove the old valve 
and put in the new without emptying 
the tank. The job was accomplished 
by stopping up the end of the pipe in 
the tank with a brick covered with 
clean rags. The rags were tied around 
the brick which was lowered with a 
cord into the tank near the pipe open- 
ing. When the pipe was disconnected 
at the union above the valve, the first 
rush of water drew the rag-covered 
brick over the end of the pipe and 
stopped the flow of water. When 
the new valve was replaced, the brick 
was removed. — Contributed by L. W. 
Javete, Honolulu, T. H. 



Weighted End on a Pencil 

A very useful draftsman's device, to 
keep a sharpened pencil from breaking 
when it drops to the floor, may be 
made in the following simple manner: 
Take a pencil-point guard and a com- 




•tMl Point in tlM OiMurd 

pass point or a point made by filing 
and hardening a. piece of steel wire; 
notch the large end of this point A 
to lock it into the solder B, which may 
be poured into the open end of the 

thimble, the point being previously 
forced through the guard from the 
inside. 

When the pencil rolls from the 
board with the weight on the eraser 
end, this end will strike the floor first, 
and the sharp point will stick therein, 
thus saving the pencil point from 
breaking. — Contributed by L. L. Wil- 
liamsy Cleveland, O. 



A Fountain Window Display 

An attractive window display for a 
drug store or soda fountain can be 
made of an inverted flask which is 
supplied with water through tubes in 
the manner of a siphon, causing a min- 
iature fountain within the flask. The 
two tubes, A and B, entering the flask 



must be of the same size. They are 
fitted tightly in holes in the cork of 
the flask. The flask is partly filled with 




Fountain in a Platk 

water. The relative positions of the 
tubes must be as shown in the sketch. 
The flow of water is started the same 
as a siphon. The waste water, flow- 
ing from the tube A, may be caught 
in a vessel and returned to the tank. 
— Contributed by W. J. Archibald, 
New Westminister, B. C. 



Face Protector for a Motorcyclist 

A good face protector for motor- 
cyclists' use in the winter can be made 
of a piece of celluloid. The celluloid 
is cut in the shape shown 
in the illustration, and a 

wire, B, is stitched in the 
edges to keep it from 
cracking and to hold it 
in shape, says Motor- 
cycling. Holes for ven- 
tilation are cut as shown 
at A. Elastic bands are 
attached at the top to go 
around the head. The 
lower end C is shaped to be fastened 
under the coat. Such a protector will 
not steam or crack in the winter wind. 




CThe insulation on fine enameled wire 
can be easily removed by drawing the 
wire between a fold in fine emery 
paper. 
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Color Harmony in Painting 



Color harmony is, or ought to be, a 
very important subject to the painter, 
says a correspondent of the Painters' 
Magazine. A working knowledge of 
color harmony can be acquired only 
by long experience. 

The primary colors, which cannot 
be made by mixing two or more col- 
ors together are red, blue and yellow. 
The colors obtained from mixing any 
two of the primary colors together are 
called secondary colors. There are 
three secondary colors, namely, pur- 
ple, green and orange. Red and blue 
give purple, blue and yellow make 
green and red and yellow produce or- 
ange. 

By mixing any two of the secon- 
dary colors together we get what is 
called the tertiary colors, citrine, olive 
and russet. Thus, orange and green 
produce citrine, green and purple 
make olive and orange and purple give 
russet. Black and white are not re- 
garded as colors. 

A good black can be produced by 
mixing the three primary colors to- 
gether in proper proportions. By ad- 
ding white to any color you produce 
a tint of that color. By adding black 
to any color you get a shade of that 
color. This is the difference between 
"tint'' and "shade." Black subdues or 
lowers the tone of any color to which 
it is added. 

To preserve the richness of colors 
when you wish to darken them, use 
the primary colors instead of the 
black; for instance, to make a yellow 
darker, use red and blue; to blue add 
red and yellow, and so on. Every 
shade or tint of color required by the 
painter can be made from red, blue 
and yellow with black and white. 

To make any of the umbers or sien- 
nas lighter in color and to preserve 
the clear richness of tone, always use 
lemon chrome instead of white. If 
you want a subdued or muddy umber 
or sienna color, then use white.- 

The most useful primary colors 



are: Yellows — lemon chrome, deep 
ocher; reds — ^vermilion, Venetian red 
and crimson lake; blues — Prussian 
blue and ultramarine. 

Gold and silver leaf harmonize with 
all colors, and with black and white 
in small quantities, and can be used 
to bring into harmony the most glar- 
ing colors. 

Some colors never look well on 
large wall spaces. Blue is not a good 
color to use in large quantities unless 
there is a transparent effect obtained 
by glazing over with a light ground, 
and even then the effect is depressing. 
Red on walls makes a room look 
smaller and absorbs light. Yellows 
give light and airiness to any room 
and will reflect light. 

The best colors to use in large 
quantities for churches and public 
halls are, primrose yellow, terra cotta 
(white, burnt sienna and lemon 
chrome), all tints of ocher, flesh color 
(white and burnt sienna), pea green, 
apple green, gray-green (white, paris 
green and a touch of black), ivory 
shades (white, lemon chrome or 
ocher), old rose (white, ocher, Vene- 
tian red or pure Indian red and black), 
nile blue or nile green (white, Prus- 
sian blue, lemon chrome), light cit- 
rine, light olive or light russet. 

For ceilings, the best tints are the 
creams, or ivory tints and grays. 
Creams and ivory tints are made from 
white tinted with one or more of these 
colors : lemon chrome, orange chrome, 
ocher, raw sienna. To produce a 
warmer tone add a small quantity of 
burnt sienna, vermilion or Venetian 
red. To produce a colder tone use a 
little green, black, raw umber or blue. 

Grays are made from white, tinted 
with either black, black and green, 
blue and umber, black and red, red 
and blue or burnt sienna and blue. 
Light colors are always to be used for 
ceilings in preference to darker col- 
ors. 

A knowledge of color harmony is 
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even useful in outside painting. For 
instance, if you want to find a good 
color for a trim in contrast to any pri- 
mary color, use the other two prima- 
ries together, thus — principal color 
used, red; trim, green (blue and yel- 
low). Principal color, yellow; trim, 
purple (red and blue), and so on, re- 
membering that black and white and 
shades of gold color can be used for 
trim to any color. 

There is no use trying to mix good 
clear tints with cheap materials. Only 
the best goods should be used. It is 
a good plan to procure a few tubes of 
artists' colors, imported if possible, as 
a standard to compare with the colors 
purchased. 

Alarm for a Drip Pan 

Being annoyed by the overflowing 
of the refrigerator drip pan, I attached 
the small device shown in the illustra- 
tion to the refrigerator to remind me to 
empty the pan before it would over- 
flow. A cork float and a common 
spool with wires set into it at right 
angles comprise the outfit. The whole 
device was fastened with screws to the 
under side of the refrigerator. When 
the float has risen to the top, an elec- 
tric circuit is formed, which rings a 




Bfttttry Conneetiont to the Float 

bell. The wires can be lengthened 
and bent to suit the size and depth of 
the pan used. — Contributed by Frank 
W. Preston, Paterson, N. J. 

CTest the heat of an oven with a piece 
of bond paper. If the heat turns the 
paper light brown, the oven is mod- 
erately hot 



Type Made of Leather 

A printer in a small town, not hav- 
ing large type of the desired size for 
a job, made up sufficient letters for his 




rift. I ri«.2 

Leather Face on a Wood Block 

needs from leather glued to blocks of 
wood. The leather used was the best 
quality patent leather not less than aV 
in. thick. The letter was laid out on 
the polished side of the leather, as 
shown in Fig. 1, and then cut out with 
a sharp knife. Each letter was glued 
to a block of wood, Fig. 2, making 
both together type-high, and weighted. 
The type so made seemed to spread 
the ink better, making no air bubbles, 
and thus eliminating the small white 
spots usually seen on large ink sur- 
faces. — Contributed by Homer H. 
Knodle, Decatur, Ind. 



Drilling a Hole in the Joint of Two 

Pieces 

Put the pieces to be drilled, one at 
a time, into the shaper and with a V- 
shaped tool just mark the work along 
the centerline the drill is to follow. 
When the work is put together, there 
is a very small hole for the center of 
the drill to follow, says American 
Machinist. By using a small drill 
first, to widen out the hole, other 
drills can be easily held in their 
course. 



CEA good paint for ironwork is com- 
posed of best French yellow ocher, 39 
lb. ; lampblack. 1 11). ; raw linseed oil, 
54 lb., and Japan drier. 6 lb. 



CThe ways of a lathe should never be 
used to knock the file on for removing 
filings. 
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Fastening Automobile Hub Caps 

Place the cap on the hub and drill 

three holes 
through the cap 
and into the hub. 
Tap these holes 
for suitable ma- 
chine screws. 
The screws will 
hold the cap se- 
curely, and the 
whole presents a 
neat appearance. 
— C o n t ributed 
by O. L. Bontz, 
(irccnville, Pennsylvania. 




How to Use a Pipe Wrench 

Pipe can be very easily crushed with 
a heavy pipe wrench, if the workman 
docs not understand its use. A corre- 
spondent of 
Power sug- 
gests placing 
the wrench 
on the pipe 
and pulling 
lightly to get the jaw to take hold, 
then slacking off on the nut until the 
frame A comes in contact with the 
handle H at D, as shown in the sketch, 
thus preventing the jaws from closing. 
The wrench then has power to turn, 
but not to jam, the pipe. 




Letter-Ruling Triangle 

A simple device for ruling a draw- 
ing for letters can be made of an ordi- 
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Notch in th« Triangle 



depth for each line. By placing the 
point of a pencil in the notches and 
sliding the triangle along the T-square, 
light and uniform guide lines may be 
quickly drawn. — Contributed by C. S. 
Orcutt, Buffalo, N. Y. 



A Hardening Mixture 

The following mixture produces a 
temper in tools that will not "bend or 
break" : 

Whale oU 1 gel. 

Tallow 4 lb. 

Beeswax lib. 

Rosin 541b. 

Make a brine that will bear up a 
fresh egg, adding to it 2 oz. of saltpeter 
and 1 pt. of vinegar for every 12 qt. of 
brine. Put this into a tank or other 
suitable receptacle and cover with the 
above mixture. 

For lathe and planer tools, and also 
for milling cutters, dip into this bath, 

letting the tools cool in the brine, but 
do not draw the temper. For temper- 
ing springs, the first solution is most 
excellent. In this case it is used alone 
without the brine. In the usual man- 
ner of tempering springs, dip the work 
into the solution when it is at the 
proper temperature. When it has 
ceased to "sing," hold over the fire 
and blaze off the oil, then allow to 
cool in the air. — Contributed by Donald 
A. Ilampson, Middletown, N. Y. 



nary triangle, as shown in the sketch. 
I'he notches are cut to the desired 



Easy Way of Renaoving Corks 

Corks that have been replaced in 
bottles are often hard to pull out again. 
Especially is this true when one is in 
a hurry and has neither the time nor 
patience to hunt for a corkscrew or a 
knife. To remedy this, take, before 
replacing the cork, a piece of thin 
white cloth about 3 in. square, and 
wrap the cork in it, tying it at the top 
with a piece of twine and allowing the 
cloth to extend far enough to take hold 
of with the fingers. The cork may be 
then easily removed. — Contributed by 
Louis Fisher, Kansas City, Mo. 
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Heating Stove with Gasoline-Engine 
Exhaust 
An inventive miller utilized the ex- 
haust from his gasoline engine to heat 
his office stove in cold weather. The 
stove was an or- 
dinary coal 
stove and the ex- 
haust pipe was 
run from the en- 
gine to its base. 
The pipe was 
wrapped with 
asbestos to pre* 
vent loss of 
heat. The muf- 
fl e r, or e x- 
haust pot, was 
screwed on the 
pipe in the lower 
half of the stove and a number of 
bricks placed over and around it. The 
smoke and fumes from the exhaust 
pass out through the chimney. The 
stove keeps the office well warmed, 
and, as the bricks hold heat for some 
time, the room is kept warm long after 
the engine is stopped. — Contributed by 
Iri R. Hicks, Hallsville, Mo. 

Plowshare for Alfalfa 

Anyone that has ever plowed alfalfa 
sod knows how hard the roots are to 
cut. In plowing many of the roots are 
not cut oft. I had a held of alfalfa at 




one time that I was unable to plow, as 
my team was too light to draw the plow 
throURh the roots. After thinking it 
over for a time, I decided to make the 
edge of my plowshare like the cutting 
edge of a bread knife. The edge was 
ground on an emery wheel as shown 



m the sketch. I had no trouble in 
plowing the field. The roots slip over 
the scallops and are cut off easily and 
clean.— Contributed by A. S. Thomas, 
Amherstburg, Ont. 

Drawing the Pitch of Threadi 

Sometimes it is desirable to show 
threads in full on a drawing instead 
of using the conventional methods. 
The best way to draw these threads is 
to add a V-notch of 60 deg. in the 
triangle, as shown in the sketch, and 
bevel its edges. The part to be re- 
moved must be carefully marked and 
cut out, and the edges dressed straight 
with a common file. The beveled part 
makes a thin edge to keep the ink from 
running under the triangle. 

For all ordinary threads the triangle 
will be self-spacing, and all that is 
necessary to draw them are the con- 
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V-OrsoT* 1b TtUdcU 

struction lines for the top and bottom 
of the thread A. The triangle is set 
against the T-square so that the point 
of the pencil or pen will just touch the 
bottom construction line, then, when 
the pencil point is at B, the triangle 
is moved along until the opposite side 
of the notch touches the pencil point, 
when the operation is repeated. With 
a little practice the threads can be 
drawn very rapidly. — Contributed by 
H. G. Clay, Washington, D. C. 

CCoffee can be made without a fire by 
setting the coffeepot on a piece of 
limestone and banking sand around 
the lime and pot so it cannot turn 
over, and then pouring water on the 
lime. In a few minutes the coffee will 
be boiling. 
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the top, as at A, and ypu have as fine 
a screen as can be bought for delivery 
pipes. To clean this type of strainer, 
unscrew the top A, and wash out the 
screen, — Contributed by Jas. E. Noble, 
Toronto, Canada. 



Hanging Pictures 
A large picture hung by one wire is 
hard to keep in place so that it will al- 
ways appear straight, as a slight jar 



Two Handtig NalU 

or a gust of air may shift it. An im- 
provement in the hanging can be made 
by attaching two wires as shown in 
the sketch. The hanging can be better 
accomplished and the picture held 
more firmly in place in this manner. — 
Contributed by Frank Rosenberg, 
Worcester, Mass, 



the washers and about 1 pt. of kerosene 
in each cylinder. Replace the valve 
caps and remove one and four spark- 
plug wires. Start the motor on cylin- 
ders two and three and allow it to run 
about 10 minutes, then remove the 
washers with a wire hook. Do the 
same with cylinders two and three. 
On a 6-cylinder motor three cylinders 
can be cleaned at a time, — Contributed 
by Fred Grinham, St. Louis, Mo. 

Chuck for Cold-RoUed Steel 

Few lathe chucks can stand the hard 
and varied service they receive and 
have their jaws remain straight and 
true after a couple of years of steady 
work. For holding work of standard 
size, such as pins, bushings, etc. but 
more particularly for holding the com- 
mercial sizes of cold-rolled steel, the 
device shown in the sketch is of great 
value. 

It consists of a body of cast iron 
which is threaded to fit closely on the 
lathe spindle when in position. The 
front end is bored out as shown. This 
gives a recess concentric with the mo- 
tion of the lathe. A boss provided for 
a setscrew is drilled and tapped. Bush- 
ings are made with the holes to receive 
the standard sizes of steel and their 
exteriors turned to fit closely in the 
recess of the improvised chuck. Make 
as many of these bushings as there are 
sizes of stock, split them and one has 
attachments that will prove invaluable. 



Removing Carbon Deposits in Gasoline 
Engines 

Carbon deposits in a gasoline engine 
cause considerable trouble, and while 
scrapers can be used in some engines, 
others must be taken apart to remove 
the carbon. 

A very simple way is to use two 
metal pot washers in the following 
manner: If you have a 4-cylinder 
motor, remove the valve caps from 
cylinders one and four, then put one of 



If the fitting has been well made, the 
"squeeze" of the setscrew will not 
throw the work out of true over 0,001 
in. — Contributed by Donald A. Hamp- 
son, Middletown, K. Y. 

CA lathe center should be in Brst-chss 
shape to do first-class work. 
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Tracing Down Telephone Troubles 



By GEORCB M. PETERSON 
PART I 
' Tenns 
An explanation of the principal terms 
used on "trouble" is the first thing 
which must be understood in order to 



wires at a time. A "cross" indicates 
that the insulation of one wire of two 
or more pairs has broken down or 
leaked so that they are touching each 



arrive at the fundamental principles 
of the art of galvanometer work, or, as 
the common expression goes, "shoot- 
ing trouble." The terms in use on tele- 
phone troubles are, "short" or "short 
circuit," "open," "reverse," "split pair," 
"ground," "cross" and "transposed 
pairs," and are defined as follows : 

A "short" is the term applied to a 
pair of wires from which the insulation 
has become removed in some manner, 
so that the two wires touch each other. 
An "open" indicates that one or both 
wires of a pair are broken, thereby 
causing an open circuit. A "reverse" 
signifies that the two sides of a pair 
of wires are either reversed in the 
sheath or quite often in a splice. A 
"split pair" shows that in some manner, 
usually due to clearing trouble, one 
wire of a pair has become separated 
from its mate and is working with an 
odd wire — possibly the mate to a wire 
which is in trouble. 

A "ground" is the most common of 
all cable troubles and is used to indi- 
cate that in some manner the electric 
current has broken through the insula- 
tion and is leaking to ground. This is 
sometimes caused by the insulation be- 
ing torn off or broken, although 
grounds are usually the result of mois- 
ture entering the cable. The two causes 
can be readily separated, on account 
of the fact that a moisture ground will 
nearly always affect more than one 



other. A "transposed pair" means that 
the wires are improperly fanned out in 
the central office or cable terminal box. 
InBiTumcnia 
A voltmeter having a range of from 
to 150 volts, a portable battery hav- 
ing an electromotive force (E. M. F.) 
of from 100 to 130 volts, a Wheatstone 
bridge, a fault finder, a buzzer test set, 
a galvanometer and an induction test 



set usually make up a trouble man's 
outfit. These instruments must be pur- 
chased from some maker of standard 
goods, but the battery and buzzer test 
set can be made in a short time and 
will give better satisfaction than any 
which can be purchased complete. 

The battery consists of 40 pocket 
flashlight batteries, each one of which 
has an E. M. F. of 2M; volts. A box 
is made in which to place the battery 
for carrying purposes. As the bat- 
teries each measure about 3 by 3^^ by 
% in., and are usually placed two wide 
and two high, the carrying case should 
be about 7 by 8 by 10 in. inside dimen- 
fo allow space for the paraffin 



sions, 
nre, while a ground due to mechanical around each cell. The bottom of the 
troubles usually takes but one or two box is lined with heavy paraffined pa- 
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placed between the rows of batteries 
and then the outfit is tested. If the test 
shows the batterj' to be perfect, the 
bcx is then tilled with hot paraffin, care 
being taken to insure the wax getting 
:n:o all the comers and inclosing the 
batteries in a solid cake. This will pro- 
!:ng the life of the batter}- 100 per cent, 
25 it is protected from the deterioration 
cue to dampness. The sketch shows a 
cress section of a complete battery. 

Tr.e bu2zer test set shown in the 
sketch should be made up and placed 
•- a smal! box having a shoulder strap 
::r carrvinc it easilv. This set has 
:'-e ai\ antaiie over the old stvle in that 
:: i;^s r.:: always require a head re- 
.-e-.ver. The relay, or buzzer, can be 
.ise-i. ar.i :he earphone usually can be 
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• r.: vT*. er the s:em of the pump 
' "^".cer ar.i an upricht pin was in- 
^rtii :>er;?:r.. which was tKi-red to re- 
i i :"e crar.krin. The air passes 
—  -/^e yurr? :. :he :ar.k through a 
-: iT :-":<?. H. The pump oscillates 
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Weatherboard Spacing Gauge 

Where one man is working alone, 
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•ihfiwn i 




wcatherLoards, the device 
I the sketch not only gauges 
the part to the 
'"I J ^1 weather, hut also 

ifr" m holds the oppo- 

site end of the 
hoard. The 
gauge is made as 
shown in Fig. 1, 
with the length 
A equal to the 
amount of board 
allowed to the 
weather. After 
^"■' two or three 
Itoards arc ))Ut on, shove the spring up 
under the last piece of .siding and then 
place the next piece on to]> in the notch. 
Coiitril.uled by l). I.. Kellogg, Still- 
water, Minn. 

Oiler on a L«the 

Mo<it lathes in ordinary machine 
■ihops are nrit cipiippcd with a can for 
dropping larrl oil on cutting tools. 
1 laving a large nuniher of pieces to cut 
fiff recetitly, I rigged uji a can in a few 
minnlcs, as .shown in the sketch. A 
milling machine dose l>y being idle at 
the time, I used its oil can. 

The ciin has an arm aliout 7 in. long 
and .swings on a short tapered post 
driven into the housing of the milling 




machine. All I needed was a %-in. 
bolt, about 10 in. long, with a 2-in. 
length of thread on the end. I sawed 
the hcatf of the bolt off. .so that it would 
aUow the can to swing over the tail- 
stock of the lathe and tapered the end 
to fit the arm of the can. A nut and 



washer was ran well up on the thread 
and another nut nm on just far enough 
to have a full thread. I inserted the 
bolt in the slot at the rear end of the 
carnage and tamed the top nut down 
on the washer. This made a rigid post 
for my can. The oil can may be swung 
in any position to follow the movement- 
of the tool. When not in use, it can 
be swung out of the way or detached 
entirely in a moment — Contributed by 
H. L. Raabe, Akron, O. 

How to Make a Globe Sight 
A handy globe sight for a single- 
barrel shotgun or rifle may be made of 
two 1-in. pieces of thin brass or steel 
tubing. The pieces may be of the same 
diameter, or one may be larger than 
the other. 

Connect the two pieces with two 
ribs of solder as shown at A A, then 
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fde a slot through the pieces to sep- 
arate them. This permits the sight to 
be slipped over the muzzle without 
removing the bead sight B at the point. 
The section to be slipped on the barrel 
should be of the same diameter as the 
barrel so that when the slot is cut, it 
will expand enough to slip on and tit 
tightly. — Contributed by Jas. M. Kane, 
Doylestown, Pa, 

Use for Old Blueprints 

In many establishments blueprints 
accumulate until the quantity reaches 
amazing proportions. Some concerns 
keep 3 record and file of all prints made 
and at fixed times destroy the old ones. 
It makes no difference what method is 
used in handling them, at some time 
great quantities of these prints are de- 
stroyed in some way and the paper 
is a total loss. In addition to this. 
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at the time of printing, there is sure 
to be a certain waste due to poor ex- 
posures, blotchy paper, etc. A method 
for turning this waste into a useful ar- 
ticle is presented by a correspondent 
of the American Machinist. 

These old or useless prints may be 
bleached by immersing them in a soda 
bath, containing 4 oz. of soda to 1 gal. 
of water. If it is desired to bleach only 
a portion of the print, this may be done 
by painting that part with this solu- 
tion. By washing the prints in fresh 
water, after bleaching, any discolora- 
tion is prevented. The blank paper 
thus obtained furnishes a fair grade of 
sketch paper, and there are numerous 
other ways in which it may be used. 

A Lineman's Screwdriver 
Every lineman has use for a screw- 
driver, but this tool is not always a 
handy thing to carry. A screwdriver 
point to be used in connection with 
the pliers is made as follows: Cut a 
piece of ^-in. steel 3 in. long, and shape 
it as shown in Fig. 1. Then shape a 
piece of steel to just fill the opening 
A, Fig. 2, in the pliers. This latter 
piece is grooved to receive the end of 
the screwdriver point, then they are 
riveted together. In use, the large end 
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is placed in the opening A, and the jaws 
of the pliers closed tightly. — Contrib- 
uted by John H. Selden, Lynn, Mass. 



r an Automobile Front 
Axle 
Quite often, through accident, the 
front axle of an automobile is bent out 
of line. To straighten the axle it is 
either necessary to remove it and place 
it in the fire or to straighten it cold. 
Heating an axle destroys a certain 
part of its strength, therefore it is best 
to straighten it cold. This can be done 



quite well in the following manner 
without removing the axle from the 
car: 

In the first place it is necessary to 
have a steel shaft stronger than the 



axle to be straightened, a couple of 
chains and a screw jack, all of which 
may be procured with very little 
trouble. By placing the chains around 
the axle and shaft as shown, with the 
jack between them, the axle may be 
straightened by turning the screw. I 
have straightened axles on heavy cars 
in this way, without removing them 
from the car. — Contributed by J, N. 
Bagley, Superior, Neb, 

Making Blueprints from Blueprints 
The making of a blueprint from a 
blueprint is described by a correspond- 
ent of Machinery, as follows : To ob- 
tain good results, a clear, sharp and 
rather dark print is essential, for if it 
is blurred or light, it will not reproduce 
satisfactorily. 

The method consists of coating the 
print with a little kerosene and then 
printing immediately. The oil used 
will not alTect the reproduction of the 
new print, unless it is applied very 
thickly, nor will it spoil the original, 
as the oil soon dries, leaving the print 
in as good condition as before. This 
process will also work perfectly when 
It is desired to make prints from heavy 
drawings. It lias l>een used with suc- 
cess to make blueprints from printed 
matter. To make the original perfectly 
transparent, apply a coat of boiling hut 
paraffin. 

CAnti-fatigue metal is vanadium steel 
which has very great resistance to re- 
peated shocks. 



n.vc 



POPULAR MECHANICS 



The Art of Stencil Making 

By HOMER H. KNODLE 

PART m — DESIGNS 



Originality is the key to success in 
stencii making, and although the de- 
signs and descriptions given . in this 
article present some of the principles of 
the art, the resourceful worker can se- 
cure hundreds of others by additions 
to and variations of them. 
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Border Detlcnt 

Kach design given is original and 
anyone may use them, keeping in mind 
that slight changes may add indi- 
viduality and insure a design different 
from that used by any other decorator. 

A very light border, formed entirely 
of even lines, is shown in Fig. 18. This 
is drawn by laying out the square and 
then drawing in the diamond shape by 
means of the 45-deg. triangle. This de- 
sign also can be made to represent a 
rope border by leaving narrow binders 
across the face at regular intervals. 
The stencil should not be made wider 
than 4 in. and the width of the line in 
proportion. 

A straight, geometrical border, 
formed of parts of a circle, is shown in 
Fig. 19. First lay out the inclosing 
square and therein draw the four 
circles; then divide the center so that 
the parts that are to show will be of 
even length, and the design is finished. 



This border can be made as large as 6 
in. with the lines in proportion. It may 
also be, varied without destroying the 
effect. For instance, the small circle in 
the center may be made larger. 

A wide border, demanding light 
treatment, is shown in Fig. 20. This 
design should be from 6 to 18 in« wide, 
and the dots of such a size that all will 
be in proportion. 

A combination of very light and 
heavy treatments is shown in Fig. 21. 
This is appropriate only in very dark 
comers and out-of-the-way places. The 
scroll can be ornamented as desired, 
but should not bear too much detail. 

A design which can be adapted to 
almost any space is shown in Fig. 22. 
It may be made about 6 in. high and 
repeated for a border design, or, if 
made larger, may be used for a panel. 
In case it is made over 1 ft. high, it 
should be narrower than the sketch 
shows. 

A centerpiece can be made by sten- 
ciling several times around a center. 
This will produce a heavy effect. In 
planning a centerpiece it should be re- 
membered that it may be used only 
with a tint of the body color. Almost 
any style of leaf design can be adapted 
to this outline, and with a little inge- 
nuity a large number of designs can be 
worked out from this motif. 

A design for heavy treatment in- 
tended for a centerpiece is shown in 
Fig. 23. This design can be made from 
8 to 40 in. in size. All sizes over 20 
in. are made in half and the stencil re- 
peated to complete the design. For a 
room longer than it is wide and having 
enough ceiling space, this design will 
prove valuable as a centerpiece with 
other designs placed around it. 

A very appropriate design, either for 
a panel repetition or as a border, is 
shown in Fig. 24. When used as a 
panel, it should be surrounded by a 
square or r/^tangular light border of 
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This will appear well in a border, if not 
made more than 3 in. wide. Use care 
in forming the leaves to have them the 
proper shape and size, as the design is 
entirely in the form of leaves, 

A heavy design for a centerpiece is 
shown in Fig. 28. This is excellent 
when used with a darker tint of the 
body color. The effect can be height- 
ened by outlining the work with a 
color or shade of contrasting tint. In 
making the stencil, only half of the de- 
sign shown need be made ; but if the 
design is drawn small enough, it is 
well to make it all in one piece. The 
circles of the design, where the leaves 
appear, are drawn first and then the 
design drawn in the finished form. 
Draw in the denture ovals and finish 
the design with the parts as shown. 



Another design for a centerpiece ts 

shown in Fig. 29. This piece is laid out 
by means of the compass and triangles. 
After the circle is divided the work of 
sketching in the detail is easy, if care is 
taken to follow the original closely. 
This design is applicable to almost any 
size, and the figures can be enlarged or 
made smaller to suit the size of the 
stencil. Take care to keep every part in 
proportion. 

In making stencils of any kind, 
always be careful to place the binders 
correctly and have them in sufficient 
numbers to hold the inside parts. As 
the placing of the binders in a stencil is 
the last thing in drawing a design, and 
as they could not be clearly marked in 
designs so small as the ones illustrated, 
it was thought better to leave them out. 



Drilling Well on a Slanting Stone 

When a slanting rock is struck in 
boring a well, the drill will push to one 
side and not en- 
ter the rock on a 
straight line. 
This trouble can 
be overcome by 
mixing some ce- 
ment and fine 
stone and pour- 
ing it into the 
hole. Allow the 
cement to set 24 
hours, and the 
drill will cut 
through the concrete and stone in a 
straight line. — Contributed by J. S. 
Grant, Winchester, Va. 

Removing Gasoline from a Barrel 
If gasoline or oil Is kept in a barrel, 
it is slow work to draw the liquid out 
through a faucet or bibcock. Also 
there is apt to be considerable waste. 
The illustration shows a compressed- 
air apparatus which will remove the 
oil from the top or bung of the barrel. 
The apparatus can be made by anyone 
who has a few tools as the pipe can be 



purchased cut in the right lengths, or 
they can be cut by anyone having a 
diestock. A plug, A, having holes to 
receive a %-in, pipe, B, and a ^-in. 
pipe, C, is fitted in the bung of the 
barrel. The connections on the pipe 
C, are a J4-'"- t^c, D, and two nipples, 
E and F, each 2 in. long, on which two 
^-in. caps, G and I, are fitted. The 
caps are drilled, tapped and fitted with 
a tire valve, H, and an air cock, J. The 
%-in, pipe B has connections as fol- 




A " 



Pip* CBmHctlom 



lows: Coupling K, with pipe L, has 
an el, M, to which the long pipe N is 
fitted, with end connections of an el, 
O ; nipple, F, and a globe valve, Q. 
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All joints should be lubricated with 
rosin soap before scriewing the parts 
together. The pipes L, N and P may 
be of such lengths as to carry the oil 
to a handy place. Pressure is applied 
to the oil through the valve H. An 
automobile tire pump can be used for 
applying the pressure. When the de- 
sired quantity of oil is secured through 
the valve Q, open the air cock J, and 
allow the air pressure to escape. — Con- 
tributed by Earl R. Hastings, Corinth, 
Vermont. 




Cork Comers in a Drawing Board 

While fastening a piece of drawing 
paper on my drawing board I noticed 
at each comer there were many small 
holes, made by the thumb tacks which 

were used t o 
hold the paper. 
I decided t o 
remedy this and 
at the same time 
make an im- 
proved drawing board. 

I bored %-in. holes at each corner of 
the drawing board, procured four large 
solid corks, and pressed them firmly 
into the holes. The tops were trimmed 
off flush with the surface of the draw- 
ing board. The thumb tacks can be 
easily pushed into and removed from 
the corks. The tack will hold the paper 
as firmly as if it entered the wood of 
the drawing board. The corks can be 
taken out and replaced when they be- 
come full of tack holes. — Contrib- 
uted by Chas. Homewood, Waterloo, 
Iowa. 



Bathtub Seat 

fhe l}olders for the seat are each 
made of one piece of heavy wire, the 
ends of which are bent at right angles, 
leaving 4 in. of wire straight in the 
middle. Both ends of the wire are bent 
in hook shape, so as to form a grip 
or roll over the edge of the tub. At a 
convenient distance from the hook 
part, the wire is again bent at right 
angles, so that the ends will lie parallel 
to the part of the wire forming the 



hook. The ends of the wire are twisted 
together as shown in Fig. 1, and are 
turned again and another twist made, 
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Wire and Web Connections 

and then still another, as shown in Fig. 
2. The ends of the web are woven 
into the twisted ends of 'the wire as 
shown in Fig. 3. The completed seat 
is shown in Fig. 4. — Contributed by 
John Dunlop, Craghead, Eng. 



Preventing Gate Posts from Spreading 

Gate posts may be kept parallel ver- 
tically, without cumbersome braces, by 
connecting them beneath the surface 
of the earth with a long rod. When 
setting the posts, small rocks or bricks 
should be packed tightly on the inside 
of the lower ends. This construction 
will make a substantial brace, which 
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Bolt under Ground between Posts 

will be out of sight and will effectively 
prevent the posts from spreading. — 
Contributed by Gilbert H. Holter, 
Jasper, Minn. 
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To Hold Stovepipes in Place 

A very practical way to hold a stove- 
pipe in place is to bend two pieces of 
wire in the 
shape of hooks 
as shown by 
the heavy lines 
in the sketch, 
and put one on 
each side of the 
pipe in the 
chimney hole. 
The ends of the wire, turned at right 
angles, are covered over with the 
collar. The hooks will prevent the pipe 
from slipping into the chimney. — Con- 
tributed by C. H. Mount, Galesbui^, 
Illinois. 




The parts may be strapped to the posts, 
or a metal clip riveted to the skate top 
with an upright end for screwing to 
the leg can be used. This makes a 
very satisfactory invalid's chair, as the 
occupant can easily turn it in any de- 
sired angle. — Contributed by Mrs. 
Delia Schempp, Broadhead, Wis. 

Caliper-Setting Tool 

The device shown in the sketch has 
been designed and used by a corre- 
spondent of American Machinist fot 
setting calipers accurately. It is 
placed between the micrometer anvil 
and head, the micrometer then being 
adjusted to the size required, and a 



A Roller Chair 

Any straight-back chair can be easily 
converted into a roller chair for an 
invalid by the use of roller skates. 
Procure a pair of roller skates and cut 
each skate in two, crosswise, giving a 
complete roller for each chair post. 



Tool to S« Caliper! 

small thumbscrew tightened. The 
spring inside is just strong enough to 
bring the plunger back in place. 



Frame for Holdii^ Boats while Buildup 

Boat builders will readily recognize boat about and allows the builder to 
the value of the boat-building frame readily place it in a position to work 

on any part. 

Several frames can 
be made for the differ- 
ent-sized boats. The 
standards are 4 by 6-in. 
material, and the bot- 
tom piece of the swing- 
ing frame is 4 by 4-in., 
with the other parts of 
lighter material. 

The illustration 
gives a good idea of 
le works. The two stand- 
ip and the frame made to 
een them on pins. Holes 
rough the standards and 
igh into the frame to hold 

-r-.^ht position. These pins 

A Boat lo tha Frama (.^„ ^ removed and the boat swung so 

'Uustrated herewith, This device saves as to permit the builder to get at it 

rreat deal of the labor in moving the easily from all sides, and without hav- 
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ing to lift it. Pieces are arranged at 
each end and connected to the stand- 
ards. These are provided with holes 
and pins so as to hold the frame in any 
desired position while working. The 
boat can be turned completely over and 
the shavings easily removed. Care 
should be taken to make the frame per- 
fectly square and solid, as the keel is 
laid on the bottom piece and the stem 
and transom squared up by the ends of 
the frame. — Contributed by James 
Bashford, Tacoma, Wash. 



Pipe and Hood Made of One IHece 
A hood is necessary on a stovepipe 
used as a chimney, to keep out the rain 
and prevent the wind from checking 
the draft. Such a top piece with a 
hood can be made from one piece of 
metal. For a 5-in. pipe, mark a square, 
16 by 16 in., on a piece of metal as 
shown in Fig. 1, allowing a ^-in. mar- 
gin at the top and sides for overlapping 
at the seams. 

Draw a line across the center and 
draw a half ellipse. A, 4 in. at the base, 
then one-quarter ellipses, BB, 2 in. at 
the base. Also draw a line from the 
top of the ellipse A to the edge of the 
metal. Cut out the metal on the dotted 
lines, then bend the lower part into the 
form of a pipe and join the edges. 




Shape the upper ends to form a half 
circle and join the edges DD. This 
will make the pipe and hood as shown 
in Fig. 2. — Contributed by H. Horace 
Romig, AUentown, Pa. 



One Lock for a Double-Door Coal Bin 

The sketch shows a way of using one 
padlock to serve two purposes on a 
coal bin with a hinged cover. Both 
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the cover, which can be elevated while 
loading, and a small hinged door on 
the front may be locked with one pad- 
lock, as shown in Fig. 1. The device 
consists of one whole hinge hasp and 
a part of another. 

One side of the hinge hasp, B, Fig. 
3, is riveted to a strip of metal, A; the 
other side, C, is fastened to the cover 
brace D. The hasp is bent to conform 
to the shape of the cover brace and 
fastened with screws. The other hinge 
hasp is riveted to the lower end of the 
metal A. The hinge hasp F. is fa.stened 
to the door F with screws. — Contrib- 
uted by Victor Labadie, Dallas, Tex. 

Preventing Drill from Catching as It 
Passes through Hole 
If a drill squeaks or catches on a 
burr as it breaks through the work, 
peen the corner at the heel of the cut- 
ting edge, slightly increasing the length 
of the edge. This will also cause a 
drill to make a slightly larger hole. 

CA radiator may be made to appear 
oxidized by painting it a dull yellow 
and, when dry, lightly smoothing it 
with sandpaper, then applying a thin 
coat of the desired color, a mere glaze, 
and rubbing out to imitate oxidizing. 
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Screw Lock for Screen and Storm- 
Door Hinges 
Screws in screen and storm-door 
hinges are very difficult to prevent 
from working loose, as these doors are 
usually supplied 
with springs 
which will close 
the door with 
such force that 
in time it will jar 
the screws loose. 
Wood screws, 
once loosened, 
will never hold 
firmly. The 
sketch shows a 
very successful 
way to lock 
the screws after they are in place. 

A stiff flat spring, '/g in- wide, is 
attached so as to engage the slots in 
the screw heads and then soldered in 
place. For best results the spring 
should be attached before the screws 
have had time to work loose. — Con- 
tributed by Irl R. Hicks, Hallsville, 

Mi 



Extension Handle for a Paintbrush 
Some time ago I had a few gutters 
to paint which were very difficult to 
reach. It was necessary to take a lad- 
der up on the roof in order to get at 
them. Being alone I was unable to 
place the ladder on the roof. The 
drawing shows a device by which the 




Palntbruih on End of Hindi* 



painting was done without a ladder, 
and with much less exertion. 

An ordinary paintbrush, B, was 
pivoted on the extension handle C and 
operated with the cord D, the spring A 
drawing the brush back after each 
stn^e. The brush may be mounted 



either flat or edgewise, according to 
the shape of the object to be painted. 
— Contributed by Mark A. Franklin, 
Schenectady, N. Y. 



Repairing a Leak in a Stove Reservoir 

A leak developed in the hot-water 
tank attached to my kitchen range, and 
after several unsuccessful efforts to re- 
pair it, the following plan was adopted : 
The hole was reamed out and a small 
bolt with a tapering head which would 
just pass 
through the hole 
selected. This 

was inserted xao sxtvc 

head downward 
in a hole bored 
i n a block o f 
wood, and a lead 
sleeve cast 
around it, with 
a shoulder o n 
one end. The 

sleeve was removed and reamed out to 
remove the threads in it and to allow it 
to slip on the bolt. Then the sleeve 
was replaced, the nut screwed up 
against it, and the device Inserted in the 
hole as far as the shoulder. The bolt 
was held from turning by gripping the 
projecting end, and the nut turned up 
tightly. This expanded the inner end 
of the sleeve and made a perfectly 
water-tight repair. The end of the bolt 
was then cut off and smoothed with a 
file, — Contributed by J. A. Bannister, 
Cobourg, Ont. 

Repairing a Cracked Nut 

Sometimes a new nut cannot be 
easily had to replace a cracked one, be- 
cause of its odd size or thread, and the 
repairing of the 
damaged nut be- H 
comes necessary, y — ] 
In one instance |W~] 
where a nut on W~i 
the rear axle of ^^ 
a motorcycle [J 
was cracked 
from being drawn up too t^htlj, it 
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was repaired in the following manner, 
and used pennanently in preference to 
a new one afterward purchased. 

The illustration shows clearly how 
the nut was repaired. It was clamped 
in a vise and a recess was filed on the 
inner surface, just deep enough to form 
a shoulder to keep the washer in place. 
The washer was of a size to ht snugly 
over the round part when the crack 
was forced shut. No welding or heat- 
ing was necessary, the washer was 
merely forced on and the nut was 
ready for use. — Contributed by L. M. 
Eifel, Chicago. 



comer men cut the saddles. Enough 
help should be on hand to make the 
work easy. 
After the walls are built, cut open- 




BiU-Card Poster 

Having occasion to put up a number 
of bills for a coming fair, I used the 
following plan to put them high up 
i n inaccessible 
places, far from 
the reach of the 
small boy. 

A n ordinary 
clip, such as is 
found in most 
offices, is fas- 
tened to a strip 
of solid wood of 
the desired 
length. This, in 
connection with 
a long-handled 
magnetic hammer, makes a complete 
outht for putting up cardboard bills. — 
Contributed by Chas. W. Meyer, 
Brooklyn, N. Y. 

Log-Cabin Construction 
The essential part in making a log 
cabin is locking or building the cor- 
ners, says the American Carpenter and 
Builder. The first thing to do is to 
square off the sills on four sides, frame 
them for joists, and lay them on the 
wall; then square off two pieces on 
three sides and cut the saddles as 
shown. One man should be at each 
comer to cut the saddles so that they 
will be plumb, and other men should 
be stationed at the middle of the sides 
to hold the logs in place, while the 



ings for the windows and doors, allow- 
ing room to admit a 2-in. plank on each 
side, spiked or pinned to the ends of 
the logs. Then slip in the frames. The 
plates should be squared and the end 
ties and rafters should be framed into 
the plates. At each corner, bure a 2-in. 
hole, about 18 in. deep, into which 
drive a good hardwood pin. 

In selecting timbers to be flattened, 
get as near one size as possible and 
remove all of the bark. Care should 
be taken to keep the walls level by 
selecting logs for the i>urpose. Kevers- 
iiig the ends on each layer will keep the 
wall true and level. ,'\ftcr the l>uilding 
is up, chink in between the li>ys with 
wood and fill in with mortar. .Xbout 
all the tools required are a good cho])- 
ping ax, a broadax, a square and a 
(•n)sscut saw. 

In hewing timbers, care should lie 
taken not to score so deeply that it 
will show after the surfacing is ilcnc. 
The hewer should trace his line ;i or 
4 ft. and cut down plumb; then score 
back and hew; then the second line 
should be hewed. Care should be 
taken to have the top and bottom of 
the same width. 

CIn cold weather when one is in haste 
to remove thick liquids, such as syrups, 
molasses, etc., from jugs, the flow can 
be increased by inserting a bent metal, 
rubber or glass tube into the mouth 
of the receptacle. 
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Nail in a Cable Box Causes a Ground 
A certain line of a telephone system 
caused trouble by flashing in during 
storms accompanied by winds, says 
a correspondent 
of Telephony. A 
quiet rainstorm 
would not cause 
the trouble. 
When the storm 
was over the 
trouble would 
disappear. O n 
testing, the 
trouble showed 
as a swinging 
ground. 

The trouble 
men failed to locate the fault for some 
time, but one finally noticed that the 
line was swinging against a wood cable 
box. He climbed the cable pole and 
observed the mark the line made strik- 
ing the box. Then, opening the door, 
he saw a wire running up the side and 
fastened to a nail, where the line struck 
the box. 

Looking outside he saw that the line 
was striking the nail head. Then trac- 
ing back the wire inside the box he 
found that the other end was fastened 
to the grounded lead sheath of the 



cable. This explained why the trouble 
occurred only during a storm accom- 
panied by wind. 

Rigging for the End of a Flagpole 

A simple and sure way to rig the 
top of a flagpole for carrying the flag 
rope is shown in 
the sketch. The 
flagpole A has 
a cap, B, with a 
^-in. hole, C, in 
which a %-in. 
glass tube or 
bar is inserted. 
A recess, D, is 
cut part way 
through, large 
enough to allow 
plenty of room 
for the rope. 
Close the ends of 

the glass tube with putty and paint 
the cap, but not the glass, where the 
rope passes over the center. This 
makes a rigging that will not stick in 
wet weather. 

GCopper in small quantities will in- 
crease the strength and toughness of 



A Shop Steam Washer 

The washer is made of two l-in. Two %-in. pipes are connected to the 
boards, 24 in, long and 15 in. wide, be- lower edge of the vertical part of the 
tween which a curved piece of metal is metal for steam connection. 

This washer is made 

—•21 '2'^. IT^ — ft* for shops and factories 

to wash grease-covered 

outer garments. The 

clothes are thrown 

into the washer with a 

little piece of soap and 

a little washing soda, 

and the steam is turned 

on the inlet pipes. The 

flow of steam along 

the bottom drives the 

id with i^-in. bolts, 17 in. long. A clothes up the curved end -and they will 

ve is cut in each board the shape drop back into the steam, causing a 

J   -• '-'fore it is put in place, continuous rotatioo of the i" 
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A little water should be added to the 
washer after the steam is applied. — 
Contributed by John Kotanchick, Ran 
Shaw, Pa. 



Opening Evaporated-Milk Cans 

Those using various brands of evap- 
orated milk find it necessary to pro- 
cure a hammer and nail to puncture the 
can. This is considerable trouble and 
at the same time unsanitary, as both 
dust and flies get into the openings. 

The simple device shown in Fig. 1 
punches the holes with a slight press- 
ure of the hand, and when not in use it 
serves as a suitable cover. The per- 
forator consists of a strip of metal, A, 



having a hole in each end, with part 
of the metal turned over after the 
tacks B B are inserted. The cover is 



?. 



^ ^ 



Tack* In Ih* Hctnl Strip 

had by leaving the tacks in the holes 
as shown in Fig. 3. — Contributed by 
W, A. Jaquythe, Richmond, Cal. 

CAlthough cobalt and nickel have very 
similar properties, cobalt steels do not 
resemble nickel steels in the least. 
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Metal Jaws for a Wood Vise 

An old 12-in. file makes fine jaws for 

a wood vise. The file is heated and 

then allowed to cool in the air or in 



1^^ 



lime. 



Old PUa UhH br VIk Jan 

It is then cut and two holes 



drilled as shown in Fig, 1. Two pieces 
can be cut from one file. These are fas- 
tened to the jaws as shown in Fig 2. — 
Contributed by Clarence L. Orcutt, 
Buflfalo, N. Y. 

Attaching Pedals to a Grindstone 
The grindstone I had was one of the 
old-fashioned kind having only one 
short crank. I wanted to use a double 
treadle, so I made the attachment as 
shown in the sketch, A seat was at- 
tached to the top of the front support. 




Motorcycle Anti-Skid Chafait 

For wet, slippery or snowy weather 
there is no better way to prevent skid- 
ding than to fit a chain to the rear 
wheel of a motorcycle, says MotCff- 
cycling. This almost eliminates the 
side slip, and the fitting of such a chain 
is easier than most riders imagine. A 
number of different chains which will 
serve the purpose may be purchased 
at any hardware store, and the cost 
is quite low, being about 4 cents a 
foot. 

The accompanying sketch shows the 
method of fixing the chains on the 
wheel. Short lengths of chain are cut 
to go around the 
rim and tire and 
the ends fas- 
tened together, 
The number 
of these chains 
should be about 
16 — twice the 
number of belt- 
rim lugs on the 
rim — and a chain 

should be firmly fastened to each lug. 
To prevent the chains from creeping, 
they are all fastened to another long 
chain extending around the inside of 
the rim. It is not a good method to 
fasten the chains to the spokes, for 
the wear soon loosens them. When 
putting on the chains which go 
around the tire it is best to let a little 
air out of the tire so when it is pumped 
up the chains will be held very tightly, 
in which condition they are less liable 
to cause trouble. 



CIn overhauling an automobile, cover 
the fenders with newspapers or old 
rags to prevent scratching them. They 
make a handy place to lay tools and 
parts. 



This is the way I saved changing the 
fittings, and it works to perfection. — 
Contributed by A, S. Thomas, Gordon, 
Ontario. 



GBrass should be annealed at a tem- 
perature between 600 deg. and 700 deg., 
in order to obtain the best combination 
of strength and ductiti^. 
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utes will be sufficient to complete the 
job. 

Scraps of the paper that was left 
from the roofing of his bungalow were 
utilized. These pieces were a very 
good grade of paper, which can be 
procured from a ^rst-class dealer in 
lumber. The paper has the appearance 
of leather, is about the same thickness, 
and wears well. The paper can be 
bought by the roll or square foot, and 
a single square yard should be suffi- 
cient to make bottoms for several 
small chairs. 

The paper is fastened with carpet 
tacks or brass-head upholstering tacks, 
the latter making a better appearance. 
Place the material under the bottom 
of the chair and mark with a pencil 
the size of the opening. Cut out the 
bottom with scissors or a sharp knife, 
1 in. outside of the pencil line and 
tack it on the top of the chair frame. 
— Contributed by Delia Yoe, Knox- 
ville, Tenn. 

A Wheelbarrow Brake 
Pushing or rather holding a loaded 
wheelbarrow in going down an incline 
is very tiresome, and I made a brake as 
shown in the sketch that works exceed- 
ingly well. The brake con.sists of two 
pieces of channel iron. A, run between 
the handles of the wheelbarrow frame 
down to a trifle below the level of the 
supports on the handles. On the top 
of these channel irons I fastened a 
block of wood, B. by means of a single 
bolt. Another block, C, is placed at 
the bottom. 

To prevent the brake from sliding 
on the ground when the handles were 
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lifted, an eyebolt, D, was placed in the 
brace to hold the channel-iron arm. 
When going down an incline with a 
toad, it was only necessary to slightly 



lower the handles and the pressure on 
the block C would cause the brake 
block B to be held tightly against the 
wheel. — Contributed by J. N. Bagley. 
Superior, Neb, 

Use for an Old Shade Roller 

Many shed and storm doors are 
hung where it is almost impossible 
to attach a weight in the ordinary way 
without interfering with other doors 
or with people passing in or out. By 
using an o 1 d 
shade roller, 
as shown i n 
the drawing, 
the weight 
can be put on 
the door itself, 
taking up no 
room, the rol- 
1 e r keeping 
the weight in 
place. 

Take an old 
shade roller 
and break off 
the stops or 
checks, leav-  
ing the roller, 

when the spring is wound up, to run 
its limit without stopping. Take the 
holders of the same roller and place 
them on the door about 1 ft. 6 in. from 
the bpttom tn a similar manner as 
when they were on the window. Then 
place the roller in the holders and drive 
a nail over the side with a slot in, to 
keep the roller from slipping out. Then 
take the end of the line (heavy twine 
will do) and tack it in the roller on 
the side nearest the hinges, and wind 
the line around the roller. In that 
way, when you pull the string, you 
wind up the spring, just as a curtain 
is wound around a roller, and when 
you release the string it winds up. 
After this is successfully tried, turn 
the spring around about ten times so 
that it is always strong, and tie the 
other end of the line to the weight. 

The rest is simple. Put a small hook 
in the frame over the door; fasten the 
end of the string to this, pan Uie liiie 
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through the pulley, which is on the 
upper comer, down, and attach it to 
the other end of the weight. — Con- 
tributed by J. L. Brown, Jersey City, 
New Jersey. 



Care of Blowtorches 

When extinguishing the flame of a 
gasoline blowtorch or fire pot, the 
valve should never be allowed to re- 
main tightly closed. If it is closed 
tightly and left so, the hot valve body 
will contract as it cools on the needle, 
and this will cause the needle to 
slightly enlarge the hole through which 
the vapor issues, and the torch will 
fail to work so well. 

To shut off the flame, the valve 
should either be nearly closed and the 
flame blown out, or else entirely closed 
and then slightly opened.— Contrib- 
uted by Van Allen Lyman, Paynes 
Creek, Cal. 



Wedge for a Hanuner Handle 

A common wedge in a hammer 
handle usually comes loose in time and 
causes considerable trouble to keep the 
hammer tightly on the handle. If the 
wedge can be kept in place, the ham- 
mer will not loosen on its handle. A 
simple wedge that will not come out is 
shown at A in the sketch. It is made 



m 



um 
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Shape of the Wedge 



of soft Steel. When driven into the 
hammer handle, the wood spreads the 
two prongs so that it is impossible to 
pull the wedge out. — Contributed by 
F. G: Marbach, Cleveland, O. 



How to Stiffen ^e Backs of Saws 

When cutting hard wood with a car- 
penter's saw I have had much trouble 
with the sadden bending of the saw, 
which would cause it to break or get 
out of line. Where there is no heavy 



work to be cut requiring the saw to 
pass entirely through it, the device de- 
scribed as follows will be found helpful. 




Metal on Saw Back 

Secure a piece of stiff sheet metal, 
about 18 in. long and 1^4 in. wide. 
Bend it to a narrow U-shape so it will 
fit over the back of the saw, as shown 
in the sketch. This will prevent the 
saw from bending, and the metal may 
be easily removed when desired. — Con- 
tributed by Wm. Grotzinger, Balti- 
more, Md. 

Cutting Terra-Cotta Tile with a Pipe 

Wrench 

An ordinary large pipe wrench 
makes a much better tool for cutting 
terra-cotta sewer tile than a chisel and 




Wrench In a Cut 

hammer. The wrench is less apt to 
break the tile where it is not wanted. 
The manner of using the wrench is 
very similar to that of breaking glass 
away from a cut with a pair of pliers. 
The jaws are set to the thickness of 
the tile wall and short bits are broken 
away by leverage as the course of the 
cut is followed. — Contributed by L. H. 
Atwell, Atlanta, Ga. 

CETwo mill files placed crosswise in a 
vise so as to form a V, make a good 
knife sharpener. The knife edge is 
drawn through the V-notch. 

CCement work, consisting of 1 part 
cement and 3 parts sand, can be made 
waterproof after the work has set by 
applying as much kerosene oil to the 
surfaces as they will absorb. 
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Swlocinc Water Troosh 



the Stop D. When through grinding. 
raise the weight, and the trough will 
lower itself. — Contributed by John V. 
Loefller, Kvansville, Ind. 
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which, however, must harmonize with 
the design to produce the proper 
effect. Four such designs are shown 
in Figs. 34, 35, 36 and 37. That shown 
in Fig. 34 should be made from 1 to 
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Panel and Centerpiece 



2 in. high, or may be made as high 
as 4 in. and be used alone as a border. 
The one shown in Fig. 35 is very simi- 
lar, but is not adapted to be used 
alone. It must not be cut larger than 
2 in. Figure 36 shows a purely geo- 
metrical design which will stencil in 
conjunction with other designs along 
the same line. It should not be made 
much larger than 3 in. It is designed 
by crossing a perfect square with an- 
other perfect square at an angle of 45 
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deg. and using the perimeter thus 
formed for the outline. The design 
in Fig. 37 is useful only for its con- 
trast. The diamonds are shaped with 
the 30 by 60-deg. triangle, and the 

squares drawn in to 
suit the designer. Dia- 
mond shapes may be 
substituted for the 
squares. 

Another torch de- 
sign adapted to a panel 
is shown in Fig. 38. A 
smaller design of a 
torch can be used with 
equally good results, 
and the design will 
look well also without 
the outside border. 

A centerpiece, in- 
tended for light treat- 
ment or in small sizes 
in medium-heavy 
treatment, is shown in Fig. 39. This 
design can be made in any size needed, 
and is one of the most flexible motifs 
known. The center can be completely 
changed and the symmetry of the de- 
sign still be maintained. The design 
is laid out mechanically and necessi- 
tates no free-hand work. 

Throughout the work great care 
should be taken to preserve sufficient 
binders. The design should first be 
drawn full size, completely ignoring 
the binders, and first when this work 
is completed, the binders should be 
laid in and colored as previously de- 
scribed, starting at the center of the 
design and working outward. If a 
design contains 12 repetitions and one 
or more binders each, one of the bind- 
ers in each design connecting like 
pieces are cut one after the other. 
This will prevent the maker cutting 
or forgetting a binder. The binders 
need not be any wider than % in. 
Only one principle need be observed: 
to place the binders where they will 
be as short as possible. 



coiling nails with common 

oil makes it easy to drive them into 

hard wood. 



177* 



POPULAR MECHANICS 




Paint-Pot Hanger 
The ordinary method of hanging a 
paint pot on the rung of a ladder makes 
it necessary to 
pass the brush 
between the 
rungs to reach 
the paint. A 
very handy way 
to hang a pot is 
to use a hook 
made up in sec- 
tions, as shown 
in the sketch, 
and hang the 
pot over the side 
o t the ladder. 
This win prevent dropping of paint on 
the rungs of the ladder, and also makes 
it accessible for the painter. — Con- 
tributed by Fred L. King, Islip, N. Y. 

Emergency Belt for a Motorcycle 
A little distance from home I broke 
the V-belt which drives my motorcycle. 
A new belt could not be secured and 
the old one was beyond repair. I tried 
a number of ideas, but to no avail. 
Finally I decided to take the clinch 
from an old automobile tire and use 
it as a belt. This belt carried me 
about 500 miles, and when I removed 
it to put on a new belt, it was in fine 
condition. — Contributed by J. N. Bag- 
ley, Superior, Neb. 

Increasing the Killing Power of a 
Small Rifle 
A 22-caliber cartridge may be made 
to equal that of a larger-bore rifle in 
killing power by the following method. 
A long cartridge should be used. Split 
the lead from 
the point of t h e 
hjl^^ bullet almost to 
the edge of the 
shell. Flare the split slightly and 
place a small shot in the split as 
shown in the sketch. Use a shot about 
B-size. Close the lead over the shot 
with a pair of pliers so that it is held 
t" ' *' The shot should project a 




little beyond the point of the bullet. 
In striking an object the shot is driven 
into the bullet by the impact, thus 
spreading the lead still more and in- 
creasing the killing power. Trim off 
the bullet after cutting it open and 
fastening the shot, so that it will fit 
the bore of the gun. — Contributed by 
John L. Waite, Cambridge, Mass. 

Long-Handle Electric-Globe Remover 

A discarded automobile-hom bulb 
makes an efficient receptacle for re- 
placing or re- 
moving electric- 
light globes in 
places too high 
to reach. The 
bulb is cut off on 
the line marked 
A in the sketch 
and the lower 
end is fastened to a long pole. The 
rubber will have sufficient hold to the 
glass bulb to allow it to be unscrewed 
from the socket. The use of the de- 
vice is obvious. — Contributed by Mor- 
gan Hand, Jr., Ocean City, N. J. 

Increasing the Size of a Lathe Chuck 
The attachment shown in the sketch 
is in use in a shop for the purpose of 
i n c r e a s - 
ing the ra- 
dius of an 
ordinary 
lathe chuck 
of small 
d i m e n - 
sions. The 
auxiliary 
jaws A slip 
over the reg- 
ular jaws and 
are held in 
place by set- 
screws. 
The one 

shown is intended for holding piston 
rings or other hollow work that may 
be held from the inside. It is evident, 
however, that a modification of the 
same arrangement, having an over- 
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hang, may be applied, by which larger steel cap is rounded out to fit the round 
diameters may be chucked than would stock. A tool of this kind can be made 
be possible with the regular chuck. to cut any size round stock. The 



Making Hooks for Trolley Ropes 
In making hooks for use in holding 
trolley ropes, instead of heating the 
wire and bending it over the horn 
of an anvil, a handy device used by a 
correspondent of Electric Traction 
Weekly makes the work easy and saves 
much time. This is shown in the 
sketch. It consists of two slightly 
grooved disks, respectively 1% in. and 
1 in. in diameter, fixed to the base.' 
Around the pins by which the disks are 
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fastened to the base rotate two handles, 
to each of which, in the same plane as 
the disks, is attached a roller. The wire 
used, which is A'in. mild steel, cut to 
the proper length, is run between the 
fixed disks and the rollers, and by 
working the handles in the directions 
indicated in the illustration, the wire is 
bent into the desired shape. 

Cutting the Ends of Round Stock 
The base of the cutting tool is forged 
the same as a swage and capped with 
steel. An offset is formed to provide a 
cutting edge and a soft base for the 
chisel edge to strike when it cuts 
through the metal. The semicircle in 
the chisel edge should h^ve a long 
! filed so that it will extend upward 
I side of the chisel. The 



larger sizes should be cut hot. Both 
tools should be tempered, in the same 
manner as chisels. — Contributed by D, 
O. Wilkins, Hempstead, Tex, 

Filling in the Place of a Knot 
Sometimes, in using second-grade 
lumber for sluices, troughs and laun- 
dry tubs, a board will be sound except 
for a large loose knot that may hap- 
pen to be on the edge. To cut the 
board at that point would be a waste of 
lumber, and to leave the knot in would 
present a bad appearance. The knot 
may be successfully removed as shown 
in the sketch. At A is shown a knot, 
and at B how the board will appear 
after the knot is cut out and a block 
put in its place. 

The first thing to do is to mark 
around the knot, squaring a portion a 
little larger than the knot, then saw- 
ing on both end lines and carefully 
cutting the bottom out with a chisel. 
The chiseling can be better accom- 




Rcmovlnc  Knot 



plished if several saw cuts are made 
through the knot. Fit a straight- 
grained block of the same material 
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tightly in the opening so that it will 
need driving in place. Bore a hole, 
deeper than the notch cut, at each end 
of the block and drive a pin, C, into 
each hole. Dress the surfaces with a 
plane. A knot in the center of a board 
can be fixed in the same manner with 
the exception that no pins are used. — 
Contributed by W. A. Lane^ El Paso, 
Texas. 



Method of Laying Out Angles in 
Degrees and Minutes 

The following method for obtaining 
odd angles will be found very useful 
by patternmakers, machinists and 
those engaged in laying out bends for 
pipe lines, which are usually given in 
degrees and minutes. 

Any angle can be obtained by the 
use of a trammel and pair of dividers, 
without any calculation, as follows: 
If an arc be drawn having a radius of 
57.29 in., then 1 in. of the arc will sub- 
tend an angle of 1 deg., or in other 
words, if two points 1 in. apart be lo- 
cated on the circumference and a line 
be drawn from each point to the center, 
the angle between these lines will be 
1 deg. It should be noted here that 
while this distance, to be absolutely 
correct, should be measured on the 
arc, for practical purposes the chord 
and arc for a distance of 1 in. may be 



that 1/60 in. on the circumference 
represents 1 min., and where a scale 
is not available having divisions in 
multiples of 60, a scale with 64ths can 
be used, if the number of minutes is 
small. When taking 1/64 in. to repre- 
sent 1 min., it will be seen that the 
error is 1 min. in 15. If, however, the 
arc be drawn with a radius of 53.71 
in., 1 min. on the circumference will 
be subtended by 1/64 in., or in other 
words, every 1/64 in. of the* circum- 
ference will represent an angle of ex- 
actly 1 min., and 1 in. will represent 
J. deg. 4 min. 

It may be of interest to know how 
the radius 57.29 in. is obtained, which 
is as follows: If we assume that 1 in. 
on the circumference is to represent 1 
deg., then the whole circumference 
which contains 360 deg. will be 360 
in. long. If we divide this by 3.1416, 
we obtain 114.58 in., which is the 
diameter of the circle, and one-half of 
this is 57.29 in., or the radius. 

It is evident that the method out- 
lined is not intended for laying out 
directly a very wide angle, but rather 
for finding the odd degrees and min- 
utes after the approximate number of 
degrees has been found in some other 
way. 

For example, suppose it is desired to 
lay out an angle of 32 deg. 10 min. 
First scribe the arc with a radius of 
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Laying Out Angles 



considered equal. From the above it 
will be seen that an angle of 30 min. 
would have an arc % in. long ; 15 min., 
% in. long; 7% min., % in. long, and 
5 min.. ^ in. long. It will be seen also 



57.29 in., then with the same radius 
lay off a chord on the arc which will 
give 60 deg. Bisect this arc and each 
half will be 30 deg. From one end of 
the SOrdeg, arc lay off a distance <rf 
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2 1/6 in., which added to 30 deg. will 
m^e the desired angle. This opera- 
tion 13 shown in the first sketch. 

If the angle is not required to be 
laid out very accurately, a radius of 
28.64 in, can be used for the arc, then 
% in. of the circumference will repre- 
sent 1 deg. ; or with a radius of 14.32 
in., 1 deg. will be subtended by ^ in. 
on the circumference. 

This method may be used for gradu- 
ating arcs in degrees and fractions by 
sawing out an arc of the desired radius 
and pinning a steet tape on it as a scale. 
The arc to be graduated is fastened 
so that its center coincides with the 
center of the large arc. By means of 
a straightedge, pivoted at the center 
of the arcs, a very accurate division 
can be made. If a radius of 57.39 in. 
be used for the large arc, then with 
an ordinary steel tape the 1-in. divi- 
sions will represent degrees ; the %-in., 
30 min., and the ^/i-in. divisions, 15 
min. The method of doing this is 
shown in the second sketch. — Con- 
tributed by C. A. Jackson, New York. 

A Neckyoke Safety Hook 

The purpose of the hook is to pre- 
vent the neckyoke from accidentally 
slipping off the tongue. It is made of 
a piece of round iron bar, about 13 in. 
long and bent into the shape shown 
in Fig, 1. The hook is fastened into 
the end of the iron on the tongue, as 
shown in Fig, 2. If, from any cause, 
the neckyoke should slip toward the 
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To Make a Check and Bill File 

Take two cypress boards, 4 ft. long 
and 6 in. wide, one board, 4 ft. long 
and 10 in. wide, and two pieces, 11 by 




end of the tongue, the ring will catch 
in the hook and prevent the tongue 
{rom dropping down. 



CbMk lad BlU Flit 

fi in., all l^ in. thick. Out of these 
make an oblong box, and at each end 
bore four holes, about % in. from the 
bottom and sides, as indicated at A 
and B in Fig. 1, Run picture wire 
through from one end to the other, 
A A, Fig. 8, then across the end and 
back from one end to the other, B B, 
and fasten the ends at the starting 
point. Cut 26 pieces of pasteboard, 
as in Fig. 3, with notches as shown at 
A and B. Cut some heavy paper 
into 3-in strips about V^ in. wide and 
fold as in Fig. 4. Paste at dotted line 
F to board, and letter cards. Then 
insert cards in box in alphabetical 
order. The notches and wire will keep 
the boards upright and thus prevent 
loss and mixing of checks and papers. 
— Contributed by Maurice Baudier, 
New Orleans, La. 



Removing Old Paint or Varnish 
The average person, when wanting 
to revamish or paint some article, re- 
moves the old coating with sandpaper. 
This is a waste of time and labor, as 
old paint or varnish can be washed 
off much easier in the following man- 
ner: 
Dissolve one-half cupful of wsaKvc!.!^ 
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/. ;i . V, ;,-/ ' r.» A^irpin:'. ^-'t^ F'ijf. 1. 

}']iif ',:,'/ f}.'--^ in ;i vi=^ I fa-.t^ncd 
^f.'rri 7/ J Ml t //', /rirriJij^*; f*''*1t^, and then 
»./,r'"l til'- f»'»!" f'^r th^ -vhaft ^Fif(. 2). 
'I }," li;ifr }i'*l" //Ji'. horrd ^o as to 
./■/iir'- ;i -nir/ f.t. A '''^-in. hole for 
fh/' ■■' t / r*// '//;j . tfi*Ti hon:d between 
tfi/' ^ //f, ^'fitr;!! '■.'•^tiofiH until it 
ni't tl.'- .f.;ift hole nijj. -';). With- 
flr;i//inf; tli'- holt^, f mt a square 
|i',/pit. A. M'/. 1, ;i' ro'.s the sct^-rrew 
f h.iiifi' I in *;i' h of the mitral sections. 
'I h*' f*/i'l"t . v/'T'- Mit a vliort distance 
ff/ifii th«' #•/!{'*• of the shaft openinjj. 
( ititmj' ihr hrut] off a.%-in. l>olt I 
hh'l ;i .' fwdiivcr 'lot in it. This l^^lt 
whifi fnii-.hcd *;honM ]n' a trifle shorter 
lh:in thf ch.iiiiMl v> that it will not 
prrijfit hryninl the f;ic<' of the ]»ulley. 

'I hr •./|ii;itr pockets mentioned above 
Hhonld be cut just lar^e enough to 
alloc' iiip sfiuarc nut to fit in them 
I ' play. 
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nat.- ind vxThen =*-. tiirirlj a* Z:^ ::r:e 
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nf -v-rii 1 ^i!e lesrs in diameter than 
"he -.rher sectirn.-?. Fig: t. and biircii 
hi'Atiz in :r -^ cr:rre^c«:nd Trith d:e Nr-hs 
in :he cuITey. TliL* ^iece wa-5 fcrewe»i 
r.-. rhe "n'lej fiace t^j cznccal the nots 
^rA zrtr-tnz rhem zr-jta zc^rrnz the 
--e:T. '.hcnld it slip oc -tr: that side. 
7h:.-i rhieM c:ald be cat :n hair on 
t-e .'.r.'t A>-. 5.: mar :t ::g..i :.e re- 
moved w.thr.TT: d:5tnr:tn;r the pulley. 

A.fter dline i =eat :- the ihaft ::r the 
set-scrcw, I p-accd the pniTev in p^jsi- 
tion and ti^hter^ed the fetscrew. I 
found that it eel i qnitc as well, if not 
hetter than a wcdze^i pnlley. If one 
set^crcw U n^-.t deemed sufr.cient. more 
can be added in the same way. — C«jn- 
tributcd by James M. Kane, Doyles- 
t.-;wn. Pa. 



Draft Shield for a Bed 

A *«:rcen f-jr preventing drafts bh*\v- 
ing across a sleeper's head, when a 
window is left open for fresh air. is 
shown in the sketch. The screen is 
attached to the bed post on bingoes, 
so that it may swing in any position. 
This permits it to swing out of the 
way either when gettinp^ into bed or in 
case the sleeper gets up suddenly in 
the dark, in which case he might break 
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an ordinary stationary screen or in- 
jure himself, if it were permanently at- 
tached. — Contributed by W. E. Morey, 
Chicago. 
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Tracing Down Telephone Troubles 

By GEORGE M. PETERSON 

PART n — TESTING 



When a case of cable failure is re- 
ported, the galvanometer man is im- 
mediately called and he at once 
connects his voltmeter and battery on 
the cable and pairs which are in 
trouble, the connection being made as 
shown in the sketch, and care being 
taken to connect like poles together. 

The first operation consists of con- 
necting the voltmeter lead to a good 
ground, usually the cable armor, and 
touching each wire in the cable with 
the battery lead. This is the test for 
"grounds" and will show up grounded 
wires having anywhere from 2 volts 
to a "solid," or full voltage of the 
battery ground. A grounded wire 
with less than a 6-volt ground is fit 
to use, but is apt to be a bit noisy. 
If the voltmeter shows up several 
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Voltmeter Test for Qrounds 

heavily grounded pairs, the trouble 
may be taken for a "ground" and a 
Wheatstone bridge or any of the vari- 
ous faultfinders is brought into action 
to obtain the exact location. 

If the trouble happens to be "shorts" 
instead of grounds, the voltmeter is 
connected as shown and the leads 
touched to each side of a pair, taking 
the pairs straight through the cable 
and recording the voltage of each pair. 
If the full voltage of the battery is 
recorded, it shows a "dead" or "solid" 
short, and again the bridge is used to 
determine the actual location. 

Crosses are also located with the 
voltmeter and battery by attaching 
one lead to the crossed wire until the 
wire with which it is crossed is picked 
tip by the other voltmeter lead. If 



the battery has an E. M. F. of 100 
volts and the crossed pair should 
register up to 140 volts, it shows that 
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Voltmeter Test for Shorts 

it is crossed with "battery," as the 
"common battery" system carries a 
voltage of 40. Often the voltage of a 
cross will be so high that the volt- 
meter needle leaves the dial com- 
pletely. Then look out, as the cross 
may be with a high-potential circuit 
and great care must be exercised, not 
only to protect the instrument, but 
life as well. 

The buzzer test set can also be used 
for testing out open crosses, shorts, 
etc. When testing for "grounds" with 
the outfit described in Part I, the cir- 
cuit is arranged as shown for grounds. 
A heavy ground closes the relay 
through the receiver, but a light 
ground causes a faint click in the re- 
ceiver alone. 

By putting a "ground" on certain 
wires at the farthest terminal box, one 
after another, and connecting test set 
as shown, the wires may be tested 
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for continuity or "opens." A sharp 
click of the relay shows the wire to 
be continuous or closed, but the lack 
of any click in the receiver shows the 
wire to be open. 
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A "short-circuited" pair can be 
tested by arranging the set as shown 
for "shorts/' The short circuit will 
cause the relay to close through the 
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receiver. If the relay remains open, 

the pair is all right unless it is- open. 

In testing for crossed pairs in a 

working cable, the set must be con- 
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Buxxer Test for Crosses 

nected as shown for "crosses," and 
test must be made from terminal. The 

{To bt 



cross will also make itself known by 
closing the relay through the receiver. 

In an underground case, where tests 
show several heavy shorts and 
grounds, together with numerous 
crosses and opens, an experienced man 
would know that most likely the 
cause of the trouble was the cutting, 
or the breaking in two, of the cable. 
A solid ground on several pairs usu- 
ally indicates that water has entered 
the cable through some poorly wiped 
sleeve, that electrolysis has eaten 
away the armor allowing the water to 
enter, or that some similar accident 
has happened. 

In aerial cables the troubles are 
many and varied, the main trouble be- 
ing from "burn outs" caused either 
from high-potential crosses with the 
c^ble itself, or from lightning. Then 
there are the mechanical damages 
caused by bullets, knife cuts, spur 
holes^ etc. 

continued) 



Heating a Shop with Engine-Jacket Water 



In a small shop operated by a gas 
or gasoline engine considerable ex- 
pense can be saved in winter by utiliz- 
ing the cooling water from the engine 
for heating purposes, says a corre- 
spondent of Power. The method em- 
ployed is shown in Fig. 1, where A is 



connecting the engine with the regular 
cooling tank, and B and C, Fig. 2, are 
the heating coils. Valves are provided 
to control the flow in all of the pipes. 

To secure the most eflicient opera- 
tion of the system, the coils and piping 
should be arranged as shown in Fig. 
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Plan and Elcvstion of PIpinc System 



the jacket-water outlet pipe, and D 2, as this arrangement gives better cir- 
the cooling-water return pipe. The culation than when the coils are placed 
pipes E and F are the circulating pipes on the same level. 
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Mending Moving-Picture Films 

A little device which gives the best 
results in repairing films, says a corre- 
spondent of the Moving Picture World, 
is made of steel, 14 >^- thick by % in. 
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wide. Two pieces are hinged together 
as shown in Fig. 1. Small pins, the 
same shape as those on the sprocket 
of a moving-picture machine, are set 
in one half of the hinge, spaced the 
same distance apart as the two rows 
of perforations in the edges of the film. 
Two holes, A and B, are drilled in the 



other half hinge to receive the pins. 
This makes an effective press for the 
patch. 

The ends of the film are prepared in 
the usual manner. The mend is made 
as shown in Fig. 2. This will not split 
the sprocket- holes. If it is desired to 
split the holes, as in Fig. 3, then use 
more than one set of pins in the mend- 
ing hinge. 

€A tool for cutting brass should have 
no top rake, but for cast iron it should 
have at least 5 deg. and for steel at 
least 15 deg. rake. 

CSmall jugs, 1-qt. size, covered with 
crocheted wool make excellent hot- 
water bottles. 



Connecting a Radiator to a Range Boiler 




The a c c o m- 
panying sketch 
shows how a radi- 
ator may be con- 
nected to use the 
hot water from a 
range boiler. This 
arrangement will 
not affect the hot- 
water supply. The 
connections for 
the range boiler 
are the same as 
usual, the supply 
inlet being at A, 
the outlet to the 
bathroom at B, 
and the range 
waterback at C. 

The pipe and 
fittings from the 
boiler to the radi- 
ator and the 
waterback and return should be 1 or 1^ 
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in. The inlet pipe and 
the pipe supplying the 
bathroom can be t h e 
regular size for the 
boiler. The radiator 
will heat a good-sized 
room nicely. — Contrib- 
uted by William Carroll, Long Island 
City, N. Y. 
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Easy Way to Shift Belts 

To obviate the tendency of the belts, 
where ordinary pulleys are used in 
group driving of machines, to slip over 
the flange of double pulleys and thus 
throw the equipment idle, the design- 
ing engineers of a big cotton-manu- 
facturing plant at East Boston, Mass., 
devised a method which at the same 
time demonstrates the flexibility of the 
motor drive in special cases. 

In this plant, according to Factory, 
the first floor of the spinning depart- 
ment contains forty 80-hp. motors 
driving 160 frames. A double pulley 
is installed on each end of each arma- 
ture shaft, four frames being driven 
per motor, but instead of the usual 
flange on the double pulleys to sepa- 
rate the belts, the crowning on each 
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section is nlade y^ in. oS center, away 
from the middle of the pulley. By this 
means the belts are kept apart without 
any danger of their climbing the flange 
and being thrown off, and in addition, 
by centering these tight and loose pul- 
leys on the frames with the highest 
point of the crown on the driving pul- 
ley, the belt can be shifted without 
throwing it off the motor pulley. 

Broom Holder Made of Rubber Hose 

A piece of rubber hose, 6 or 8 in. 
long, cut as shown in 
the sketch, and nailed 
or screwed to a wall, 
makes a handy broom 
holder. The hose should 
be tacked to the wall 
about 3 or 3 ft. from the 
floor, so that the broom 
handle can be pushed 
through from the top 
and rest on the floor. 
This holder is easily 
made and will give satis- 
faction. — Contributed by 
Iri R. Hicks, Hallsville, Mo. 



Tamper Hade of Pipe and Fittings 

A very satisfactory tamper for earth 

can be made of a 1-in. pipe, fitted with 

a bushing and caps, as shown. The 

pipe should be about 5 ft. long. The 



part. A small fork is formed on the 
end, as shown in the sketch. 

In using the fork, place it on the bor- 




ing tool and place the wood knob close 
against the ear. If the tool is cutting 
a trifle out of the way, the vibrations 
will show it instantly. — Contributed by 
F. W. Shrier, New Haven, Conn. 

A Safety Lathe Dog 
The construction of this lathe dog is 
apparent from the illustration, from 
which it will be 

seen that the •i^^^Hr 

setscrew is so ^^.^ -^i^^S^^ 




TuDpcr of Pip* HI 
bushing is used to secure a large tamp- 
ing head. — Contributed by Earnest 
Boyce, Winterset, Iowa. 

Boring-Tool Sounder 
When boring on a lathe it is quite 
hard to determine whether or not the 
tool is cutting properly. The instru- 
ment shown in the sketch will tell with 
a remarkable degree of accuracy. The 
instrument is made of a piece of %-in. 
drill rod, about 13 in. long, set in an 
elliptical piece of wood, 1^^ in. long 
and % in. in diameter in the largest 



protected : 
avoid the fa- 
miliar accident 
due to the lack 
of such protection. The setscrew can 
be adjusted by the ordinary type of 
wrench, and should it become burred 
or damaged, can be readily renewed by 
the use of a socket wrench inserted 
through the hole in the protection 
frame. 

A Gauge for Setting Centers in Taper 

Turning 

It is not always necessary to know 

the amount to set over a tailstock on 

a lathe in turning tapers. A very easy 




led Id Settlnc Tap« Stock 



way to set the work in the centers to 
turn a taper is to use a gauge as shown 
in the sketch. The first requirements 
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are to turn a place to the right diam- 
eter at each eml of the part to be u- 
percfi, then I'joscn the tailstock so that 
it can he easily moved. Set the gauge 
between the surface of the turned part 
and the cuitinn edge of the tool  first 
at one end and then the other, with- 
out changing the crossieed, but mov- 
ing the carriat^c back and forth until 
the taiKtock is set right to make it 
gauge the same in the cut at both ends. 
.Set the clani[) b'llt on the taibstock and 
cut the taper. — Contributed hy C. Gat- 
tcr, I'-rifleshurg, I'a. 

Cutting Oft Hollow Bored Cores 
Cylindrical hollow steel bodies with 
bottoms can be made from the solid 
bar by boring out a core down to the 
inside of the bottom and using an 
undercutting tool to cut down to where 
the core may be broken off, as shown 
in I'ig, 1, This method is applicable 
to all kinds of steel, says the American 
Machinist. It is especially advanta- 
geous, where valuable material is used, 
in saving the stock in the core, and. 



borings is shown in Fig. 2. Its con- 
struction is special. The body of the 
tool. A, is nude of steeL A steel bolt 
is screwed into a milled eye and on 
this bolt a tool-holder, B, is pivoted, 
curved in conformity with the bore. 
The cutter C, of high-speed steel, is 
dovetailed into the holder. In the end 
of the holder there is a hole in which 
there are fastened two cords of very 
high-grade steel wire, with loose ends. 
The cords are led out through opposite 
eyelets in the tool body, parallel to its 
axis. The cord that is entirely visible 
in Fig. 2 serves to feed the cutter 
under. The smaller cord may be used 
to pull the cutter out of the undercut. 
The body of the tool is centered in the 
bore that has been made by four hard- 
wood blocks, D, dovetailed into the 
periphery of the body. 

The cutting off of the core is per- 
formed on the same machine that is 
used for the boring. Fig, 3. The cut- 
ting-oS tool is attached in the same 
manner as the hollow boring toot, by 
means of threads on the hollow boring 
bar. The cord F, Fig. 3, used to feed 




Cuttlni-Off Tool and lis PoaltlDn on  Lath* 



where the interii>r pressure is to be in the cutting-off tool, is led over the 

high, in simplifying the construction pulley G, and wound on the drum I, 

and reducing the cost. which is driven by the feed rod H. For 

The cutting-off tool for hollow core undercutting the core, the axial feed 
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of the hollow boring bar must, of 
course, be disconnected. 

The cutting lubricant, composed of 
a mixture of water with a cutting oil 
soluble in water, is forced, under high 
pressure, through the boring bar, to 
wash away chips. It is of great im- 
portance to grind the cutter so that the 
chips do not roll off as long shavings, 
but break into small pieces. 

Chip Magnet for Drill Holes 

When drilling holes in parts that 
cannot be turned over, the little tool 
shown in the sketch cannot be excelled 
for removing the metal chips from the 
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bottom of the holes. It is made of a 
piece of %-in., or larger, drill rod. The 
rod has a slot cut in it, as shown ; then 
the steel is magnetized by placing on 
an electric generator, or, by wrapping 
a coil of insulated wire around the 
head end and passing an electric cur- 
rent from a battery through the wire. 
—Contributed by J. F. Tholl, Ypsi- 
lanti, Mich. 



Moimting Emery Wheels 

A way to lessen the chances of an 

emery wheel breaking is to use two 

rubber washers, 
AA, between the 
sides of t h e^ 
wheel and the 
nuts. In case 
the wheel should 
break, the 
greater part of 
the fragments 
are prevented 
from flying. I 
have tried this 

only on wheels up to 6 in. in diameter. 

— Contributed by Chas. Hattenberger, 

BuflFalo, N. Y. 

CWindow sash can be made to run 
smooth in the grooves by applying a 
solution of paraffin in turpentine. 




An Emergency Tire-Lacing Needle 

A needle for lacing the casing of a 
double-tube tire can be easily made 
of a piece of medium-weight wire 
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Needle of Twisted Wire 

twisted as shown in the illustration. 
Such a needle is better than the ordi- 

ft 

nary steel needle as it can be bent to 
pass through the holes, and not being 
sharp, it is not so liable to puncture 
the inner tube. — Contributed by Paul 
H. Burkhart, Blue Island, 111. 



Wire-Cutting Notch in Shears 

A small pair of pocket shears can be 
fixed to cut small wires by forming a 
notch in each blade, as shown at A in 




Notch in BUdee 



the sketch. The notch does not inter- 
fere with the ordinary use of the 
shears. — Contributed by C. Irving 
Fisher, New York City. 



A Whitewash Mixture 

Walls may be given a bright, clear, 
white coating with a whitewash made 
up as follows: 1 teacupful of salt, 1 
teacupful of brown sugar and 2 oz. of 
powdered blue vitriol are separately 
dissolved in hot water and then added 
to 1 pailful of water-slaked lime. Stir 
the parts together thoroughly. This 
will make a whitewash that will not 
rub or peel off. 

The vitriol gives a bright, clear color. 
If a yellow tint is desired, use green 
vitriol instead of blue. The mixture 
will have a green tint, but when it 
dries on the wall it will be a nice yel- 
low. — Contributed by Frank J. Lilja, 
Indian Orchard, Mass. 
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A Gasoline Torch 

An old discarded gas generator used 

on a motorcycle served the purpose 

well in making a gasoline torch, says a 



correspondent of Motor Cycling. I 
put a hose, 6 or 7 in. long, over the 
water pipe on top of the generator, and 
then lit the gas that escaped from the 
opening in the top. It burned with a 
small red flame. When blowing 
through the tube, it was changed into 
an intensely hot blue flame. This is 
a handy torch for a multitude of things 
where the ordinary gasoline blowtorch 
is generally used. 



Stand for Lathe Tools 
Lathe tools often become scattered, 
and even when they are laid in order, 
it is sometimes difficult to pick out the 
right one. To overcome this difficulty, 
the stand shown in the sketch was 



given, as each stand will have to be 
made for each particular set and size 
of lathe tools. The stand will be of 
more use for small lathe tools. 

The stand is made by clamping two 
sides together and laying out the holes, 
which are spaced so that the distance 
between them will be about -^ in. 
larger than the thickness of the lathe 
tools. The lines of the holes are about 
as far from the edge of the side pieces 
as the pieces are thick. Each hole in 
the bottom line is directly under the 
corresponding hole on the top line, so 
that when the tool is placed in the 
stand it will be held upright. The 
holes for the crosspieces, which are 
wire finishing nails, are drilled through 
one side but not quite through the 
other, and must be a shade smaller 
than the nails, or else the nails will 
work loose and fall out. If the nails 
fit too tightly, the wood will split 
when they are driven in. 

The end pieces are cut ^ in. wider 
than the largest tool and as long as the 
sides are wide. Small round-head 
screws are used to hold the sides to 
the ends. The base is ^ or % in. 
larger all around than the main body 
and is rounded or chamfered on the 
four top edges. It is fastened to the 
body by countersinking a screw 
through it into each end piece. — Con- 
tributed by Donald A. Price, Wilming- 
ton, Del. 
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made, in which the tools are kept up- 
right and the points in plain sight. In 
' ad'' this, all the tools may be 

n r. Ko dimensions are 



Drilling Holes in Metal 

Starting a hole with a center-punch 
mark and drilling until the depression 
is gone, then using the punch again, 
is slow work on large holes and, be- 
sides, is not very accurate. I tried 
using a small drill and following with 
a larger one. Holes ^ in. in diameter 
can be drilled through very heavy plate 
in this manner without any particular 
effort. Start the hole with a %-m. 
drill and follow with a %-in, drill. 
Holes can thus be drilled both quickly 
and accurately either by hand or on a 
makeshift drill press. — Contributed by 
C. W. Goddard, Bellaire. Mich. 
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erly humidified or not, a hygrometer 
must be used. A sufficiently accurate 
hygrometer can be made at home as 
shown in Fig. 2. Take two thermom- 
eters which register alike or nearly so, 
and mount them side by side on a 
board. Under one of them place a 
small bottle filled with water. Wrap 
a wick of cotton batting around the 
bulb of this thermometer and immerse 
the other end of the wick in the water. 
The two thermometers will register 
different temperatures if the air is 
dry. If it is moist, they will read 
alike. The greater the amount of 
moisture in the air, the less the dif- 
ference in the readings. The reason 
is that the drier the air, the greater the 
amount of moisture that will be evapo- 
rated from the wick, and since the 
water must absorb heat to evaporate, 
the thermometer bulb is cooled, caus- 
ing the wet thermometer to register a 
lower temperature than the dry. — Con- 
tributed by J. J. O'Brien, Buffalo, N. Y. 



How to Make a Shop Stool 

The central piece consists of a % 
by Mj-i"- reducing cross fitted on one 
end with a close nipple, B, which in 

turn is screwed 
I^ into the side out- 
let of a %-in. 
tee, C. Two %- 
in. street els, D 
and E, are 
screwed into the 
end openings of 
the tee, and one 
into the cross. 
Three pieces of 
%-in. pipe are 
cut about 2 ft. 
long, and a 
thread cut on 
both ends of 
each piece. One 
end is fitted with 
a cap, and the 
other end turned into the street els D, 
E and F. This completes the three- 
legged base of the stool. 

The standard G of the seat is made 
of a niece of %-in pipe about 1 ft. long. 




A long thread is cut on this pipe so 
that it can be secured into the %-in. 
threads of the cross A. The upper end 
of the standard is fitted with a floor 
flange, H. The seat is a wooden disk 
turned to about 8 in. in diameter. The 
floor flange H is fastened with screws 
to the under side of the disk. All 
joints should be turned up tightly ; and 
to make a more rigid stool, drill holes 
and place rivets through the parts. — 
Contributed by F. S. Moore, Los 
Angeles, Cal. 



Coating Cistern Walls 

A way to prepare a sanitary cistern 
is by painting it with two coats of 
"water glass" or glass paint. The 
painting insures the softness of the 
water, since no chemical action can 
take place between the walls and the 
water. It also keeps the cistern from 
leaking and prevents pollution of the 
main part of the cistern by surface or 
sub-surface water. 

A good and cheap cistern may be 
made by simply plastering the dirt wall 
and floor of an excavation with a 1-in. 
coat of cement and painting it with 
the water glass. The water will then 
be soft from the start, as it is not nec- 
essary to allow the water to saturate 
the chemicals of the cement, before 
it will be kept soft in the cistern. 

The water glass is absolutely harm- 
less and can be purchased at any drug 
store and is a very cheap material to 
use for sanitary measures. — Contrib- 
uted by Loren Ward, Des Moines, 
Iowa. 



A Homemade Line Level 

A very handy and convenient tool, 
known as a line level, is shown in the 
sketch. It can be made quickly and 
easily and only the spirit bubble glass 
need be bought. This level not only 
takes the place of an ordinary 12 or 
16-ft. straightedge, but can also be used 
for rough-grading of sections up to 
100 ft. in length. 

Bubble glasses can be purchased in 
several sizes, the smallest being 1^ 
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A Window Ventilator 

The perplexing problem of ventilat- 
ing a room on a windy night without 
causing a violent draft and yet have 





Ventilator in Window 

fresh air, caused me to construct the 
ventilator shown in the sketch. A 
frame, about 1 ft. high, was made to 
receive a lighter frame, B, containing 
two panes of ordinary window glass, 
and fitting in the same slides A on the 
window frame as were used for the 
screens in the summer. The light 
frame is fastened with two hinges at 
the bottom to allow it to open in- 
wardly, so that, when the lower win- 
dow is raised, fresh air can be ad- 
mitted without a draft. 

Pieces of leather, C, are fastened at 
either end of the frame A, and on the 
window B, to allow this to open about 
3 or 4 in. A small wooden button, D, 
is used to hold the window closed. 
The whole frame can be removed to 
another window of the same width 
when desired. — Contributed by C. D. 
Maxson, Westerly, R. I. 



Turning Dowels 

As I had occasion to use a large 
number of small dowels and had noth- 
ing but a small lathe to turn them on, 

it was quite a problem 
how to do the job easily 
and quickly, until I 
worked out the little de- 
vice shown in the sketch. I drilled a 
hole of the right size for the dowel in 
a piece of steel and then, with a cold 
chisel, cut some teeth in the edge of 
the hole on one side. After the teeth 




were cut, a drill was run through again 
to remove the burrs. This, used in 
connection with the lathe, made an ex- 
cellent cutter for dowels. 

Pieces of wood were planed out and 
held in the chuck of the lathe and the 
tool run on the wood while it was turn- 
ing. — Contributed by J. H. Beebe, 
Rochester, N. Y. 



Soldering Metal Fixtures to Lead Pipe 

A cone-shaped piece of strong as- 
bestos sheathing fastened on a piece 
of copper, iron or brass tubing, as 
shown in Fig. 1, allows enough solder 
to be built up around the point where 
the two pieces of tubing are to be 
joined, to assume the shape shown in 
Fig. 2. This mass of solder can be 
filed or rasped into the form shown 
in Fig. 3. 

Besides being a reinforcement, this 
joint is more uniform in shape and 
thickness than the joint ordinarily 
made with the soldering iron. Instead 






Fi«.l 



Fiaa 
Cone on the Pipe 



r^t 



of the soldering iron, a blowtorch can 
be used, the joint first being tinned and 
then pieces of melted solder dropped 
into the asbestos cone and heated to 
the requisite degree for forming a 
joint. 



Preserving an Oilstone 

Some time ago I wrapped my oil- 
stone in a piece of cotton cloth after 
having used it and upon unwrapping 
it the next time discovered that the 
stone was perfectly clean. Since then 
I have always kept it rolled up when 
not in use. The cloth seems to lb- 
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sorb the oil and remove the particles 
of steel. The stone is always keen and 
never gums up, notwithstanding it is 
used by everyone in the shop, and with 
all kinds of oil. — Contributed by Fred 
N. Parks, Norwich, N. Y. 

Repairing a Broken Spring 

Springs broken as shown in the 
sketch can be very easily repaired by 
bending a piece of round iron of the 
same size as the spring wire into a 
U-shaped eye and applying it as shown. 




Clip on Spring End 

A spring repaired in this manner will 
be found as good as new. — Contrib- 
uted by G. H. Holter, Jasper, Minn. 

Wood Turning without a Template 

When turning work for which a 
template is necessary, the following 
method will prove quite accurate, and 
the work is quickly accomplished. 
Turn the work cylindrical to the lar- 
gest diameter of the pattern. While the 
piece is turning, use the dividers to 
lay off the centerlines. Take the piece 
out of the lathe and lay out the out- 
line on the parting of the lower half, 




Form of Wood 

as shown in the sketch, with the crow- 
foot center at the left. Cut the wood 
on the jig or band saw accurately on 
the line drawn. Fasten the halves to- 
gether and place them in the lathe. If 
the job is one that is not parted, the 
pieces may be glued. In finishing the 
piece, turn the wood down on the line 
sawn. — Contributed by W. C. Conway, 
Eddystpne, Pa. 

Q Never work over open running gears 
without buttoning the blouse. 



Hanging a Shelf 

The lugs taken from a discarded tin 
pail are worth keeping. They can be 
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Pail Ears on the Shelf 



used to hang shelves, small medicine 
closets, etc. The lugs are easily fas- 
tened to the wood with screws. 



Bottle Clip for a Medicine Dropper 

The accompanying illustration shows 
a medicine-bottle clip for holding the 
dropper or pipette. 
Anyone can make 
the clip of a piece of 
wire by bending it 
to fit the size and 
shape of the bottle 
as shown. Two 
loops are formed in 
the wire, the one at 
the top being large 
enough to receive 
any pipette loosely, 
while the lower loop 
holds and supports 
the tip. The pipette 
can thus be easily removed and re- 
placed. 




Extension Shank of a Twist Drill 

Procure a piece of round stock, a 
little larger than the drill shank, and 
drill a hole in one end, about i^ in. 
deep. File a V^-in. slot, A, to the cen- 
ter, with its edge even with the bot- 
tom of the hole. File the shank of the 
drill B flat for about i/o in. When 
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Fig. I 
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Drill Shank Extension 



the drill is inserted, the two flat sur- 
faces will prevent it from turning. — 
Contributed by I. W. Verner, Roxbury, 
Massachusetts. 
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Portable AutomobQe Crane 

A crane for use in a garage can be 

easily constructed of scrap material 

picked up about the shop. It is made 

principally of gas pipe and angle iron. 



Cn>n* of Scrap Mitenal 

The base is 5 ft, long. :t ft. wide at one 
end and IS in. at the other. It is built 
oi I pieces of 'o by 3-in. iron bars. The 
upright post is a 3-in. gas pipe, 6*4 
ft. long, set in a collar fastened to a 
cross plate of i; by G-in. metal. 

The narrow end of the bed has a V- 
sliaped brace made of I'-r-in. angle 
iron. The ;t-in. tec on the top of the 
upright is bored out to fit the arm of 
the crane, which is also a .l-in, gas 
pipe. A lU-i"- shaft constitutes the 
drum, which is pas-.ed through bear- 
ings in the \'-shaped angle-iron brace 
and on the upright. A crank and 
ratchet is attached to the outer end to 
facilitate the hoisting. 

Two straps of metal, each y^ by 4 
in., are shaped similar to a horseshoe 
and placed over the top of the crane 
arm, one at the end. and the other 
central between the upright post and 
the end brace. A pulley is placed be- 
tween the ends of these strap?, and a 
hole cut on the under side of the pipe 
to allow the chain to enter the pipe. 

"uch a crane will easily lift one end 

n automobile and is very handy 

moving the power plant or trans- 



mission to make necessary repairs. — 
Contributed by J. C. Turner, Franklin, 
Kentucky. 

Expansion Chuck for Automatic 
Bnfifing Machines 

The chuck shown in the accompa- 
nying sketch was devised by a corre- 
spondent of American Machinist to 
hold work securely in an automatic 
buffing machine to increase its output. 

The central expander post, B, has 
no end motion, the angle on the ex- 
pander end being made fairly steep, 
so that the expanding sleeve C, which 
is a sliding fit on B, will release itself 
as soon as unlocked. The lever D 
turns the ring C with the post B, 
which is an extension of the machine 
spindle proper. 

The locking ring E is the principal 
feature of the chuck. This ring, with 
a handwheel attached, or made inte- 
gral, as preferred, is made with two 
cam pieces, K, directly opposite each 
other. The locking ring is a running 
lit on the expander B. The ball 
thrust bearing F takes the thrust. 

The operation of the chuck is sim- 
plicity itself. As the buffing spindle 
revolves, the operator grasps the 
handwheel on the locking ring E for 
an instant: this either releases or en- 
gages the cam K with the expanding 
sleeve C, causing it either to contract 
or expand, as required. In making 
different chucks for various sizes of 



work, it is necessary to make only 
one new piece,, namely, the expandiag 
sleeve C. After its first ii» >: i^ 
the cost of maintaiatice !•  ^ 
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effort should be made to patch up the 
work, as this would only make the 
junction more noticeable. 

If no cornerpieces are used on a ceil- 
ing panel, the corners must be matched 
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ail shown in Fig. 3. A line is drawn 
at the comer of the ceiling at an angle 
of 45 deg., to show where to stop the 
color. If this is followed closely, it 
will give a neat Joint. 

Still greater care must be exercised 
when oil colors are used, as they arc 
of a permanent character, and it is 
difHcult to change the colors if a mis- 
take is made. Only the best quality 
of oil colors should be used. They 
are always mixed with boiled linseed 
oil. to which sufficient turpentine has 
been added to produce a flat color. A 
good mixture is made of half oil and 
half turpentine. 



Very little color shoold be nted on 
the brush. The color is stuck on the 
wall through the perforations with 
short strokes of the brush. The 
method of holding the stencil to the 
wall while painting the design is shown 
in Fig. 4. 

\\ ater colors are used in the sase 
manner, the only difference being in 
the mixing. The color should be 
mixed very thick. Some decorators 
use them mixed to the consistency of 
a thin wax, and stipple the design on 
the wall. If a standard color is used 
in water-color work, it is not so im- 
portant that a large amount be mixed, 
as the shade can be duplicated by buy- 
ing it from the same manufacturer. 
Homemade water colors are not so 
reliable and it will pay to purchase col- 
ors that are guaranteed. 

When stenciling with calcimine, it 
will be necessary to coat the stencil 
in order to protect it from the chem- 
ical action of the liquid. Coat the 
stencil sheet on both sides with orange 
shellac, taking care to cover the edges. 
If a used stencil of the right pattern 
is at hand, another can be made by 
stenciling the pattern on another piece 
of stencil board and cutting it out. 



Strike-Off Tool for Cement Workers 

A tool for striking off the surface of 
cement in sidewalk construction is very 
important. Such a tool can be made 
by any blacksmith. The illustration 



n. 



shows a tool which was designed by a 
correspondent of the Cement World. 
It is simply a piece of IVHn. angle 
iron, (> in. or more longer than the 
width of the sidewalk on which it is 
to be used, with a large handle on each 
end. The handles are of %-in, round 
iron, with ends flattened and riveted to 
the inside of the angle. 



To use the strike-off tool, a work- 
man at each end grasps it by the han- 
dle, each handle being convenient for 
holding with two hands, and the sur- 
face of the top coat is cut off neat and 
clean with a sort of sawing motion. 
Each man in turn pushes his end 
slightly forward so as to keep the sur- 
plus material on the walk ahead of 
them. When this accumulates, it may 
be removed with a shovel. If a little 
care and judgment are used in the 
striking-off process, it saves a large 
part of the work of finishing and 
greatly improves the quality of the 
work. 

CA large tool should never be hard- 
ened in a small bath, as this will re- 
sult in imeven hardness. 
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Billiard Chalk Holder 

A very serviceable billiard chalk 
holder can be made of hose clamps, 

as shown in the 
sketch, by using 
a piece of wire 
as a connection 
between the 
holder and the 
cord. The cord 
may be tied di- 
rectly to the 
bolt. If small 
clamps cannot 
be obtained, a lit- 
tle friction tape 
can be wrapped 
around the chalk 
before it is inserted in the holder. 




Pipe Jaws for an Ordinary Vise 

The average mechanic cannot resist 
the temptation to hold a pipe in an or- 
dinary vise when no pipe vise is at 
hand. The pipe will be dented or 
crushed, if the jaws arc closed too 
tightly. This may be prevented by us- 
ing a pipe jaw especially made for the 
ordinary vise. The jaw is made by 
drilling a number of holes to fit the dif- 
ferent sizes of pipe in a piece of flat 
steel, and notching their edges. A 
slot is cut lengthwise of the piece 
through the holes and one end cut out 
to form a spring. When this pipe jaw 
is slipped over the pipe and clamped in 




Pipe Jaws 



a vise, an equal pressure is distributed 
around the pipe. The teeth will pre- 
vent the pipe from turning. 



Plumbing Tall Work 

Sometimes it is necessary to plumb 
high and heavy work and have it quite 
accurate. The usual way is to attach the 
plumb-bob line to the object as it is 
raised. This means that somebody has 



to climb up and release the line. A 
much easier way is to place the plumb- 
bob line on some object about on a 
level with a person's head at a dis- 
tance, and sight along the line and the 
object to be plumbed. It can thus be 
readily determined which way to move 
the object in order that it may be in 
line. 



Motorcycle Repair Bench 

The object of the bench shown in 
the sketch is to get the motorcycle 
well oflF the floor, so that the repair- 
man can work without too much stoop- 
ing. The bench is about 15 in. high. 
A drawer is provided at each end for 
special motorcycle tools, parts, etc. 
These drawers slide both ways, giv- 
ing access from either side of the 
stand. The central space is spanned 




Motorcycle on Bench 

by an open shelf which is very con- 
venient. Such benches are usually 
nailed to the floor, and the inclined 
board is permanently fastened in its 
position. — Contributed by Donald H. 
Johnston, Collins, O. 



Covering Ignition Wires 

High-tension cables and other in- 
sulated wiring of automobiles become 
short-circuited with oil after they have 
been in use for some time, causing 
the current to jump through the in- 
sulation instead of jumping across the 
gaps in the spark plugs. This is very 
annoying as spark plugs will work 
very well when they are out of the cyl- 
inders, but will not spark under com- 
pression. This trouble can be remedied 
by covering the cables with old or new 
rubber hose, either of which is much 
cheaper than new cables. 
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bottom. The pit was large enough to 
allow of its being easily cleaned out 
and deep enough to allow the grate to 
swing free from the floor when it was 
dropped — that is to say, the depth 
equaled the height of the furnace plus 
the diameter of the grate plus about 
2 in. After flooring and walling up the 
pit, a brick foundation wall, 18 in. high, 
was laid up next to the outside wall 
on two sides of the pit. This wall sup- 
ports the bottom plate. This allowed 
plenty of room for a free draft and for 
the grate to swing clear. 

Sufficient space must be allowed for 
the crucible, and the space between it 
and the furnace wall must, to secure 
the best results, be three times the area 
of the grate surface, and in no case less 
than twice this area. Under these 
circumstances, a free circulation of air 
is obtained from the grate to the flue. 
In building the stack, or chimney, its 
area must be at least equal to that of 
the flue, but the best results will be ob- 
tained when it is lV:j times this area. 
The height of the chimney will influ- 
ence the draft, but usually 25 or 30 ft. 
will be sufficient. If two or more fur- 
naces, Fig. 1, are connected to the same 
chimney, the area of the chimney 
should be l^^j times the combined areas 
of the flues. 

The illustrations show the construc- 
tion so clearly that little description is 
required. A start in the calculations 
is made by taking the largest crucible 
to be used and from this determining 
the size grate, depth of furnace, diam- 
eter of furnace, size of flue, size of 
chimney, and, finally, the pit. By fol- 
lowing out these steps little trouble 
should be experienced. 



great deal of stooping to secure the col- 
ors desired. — Contributed by C. O. 
Soots, N. Salem, Ind. 



Color Holders for Decorators 

When doing stenciling and line work 
on walls and ceilings it is necessary 
to have several colors at hand. To 
have these handy it is best to arrange 
a sufficient number of tin cans on a 
stout cord or small rope, tying it as 
a belt around the waist. Holes are 
made in the tops of the cans to admit 
the cord or rope. This will save a 



Harness Hanger 

On my little farm are a number of 
labor-saving devices, the best of which, 
I think, is my method of hitching and 
unhitching, which is similar to that 
used in fire-engine houses. In the 
barn, directly over the point where the 
horse stops, two pulleys are fixed to 
the ceiling and one double pulley is 
placed in the ceiling near the side 
wall. A sack filled with enough sand 
to make it a little heavier than the 
harness and shafts, is tied with two 
sash cords which run up to the double 
pulley and branch out to the two angle 
pulleys then drop to the level of the 
horse's back where they are fitted with 
large hooks, one to catch in the sad- 
dle on the back band, and the other 
just in front of the crupper. 

The buckles on the harness are re- 
placed with snaps. Patent fasteners 
are placed on the hames and collar. 
These can be procured from any har- 
ness shop. 

The horse is driven under the device 
and stopped at a point where the front 
hook is directly over the saddle. The 
two hooks are attached to the harness. 
The belly bands, hames and lines are 
unsnapped, and the harness and shafts 
are lifted from the horse by the weight. 
The whole operation requires less than 
two minutes. 

This method of hitching and un- 
hitching has other advantages. As 
stated, there are no buckles to un- 
fasten, which is a great convenience, 
especially on a cold or wet night. The 
traces, hold and back straps, and lines, 
all remain fastened to the wagon. The 
harness is never in the mud or dirt, 
nor does it become misplaced. To 
hitch up takes no more time than the 
unhitching. 

The cost is practically nothing, as 
the whole outfit of pulleys, sash cord. 
snaps, etc., will be less than one dol- 
lar. — Contributed by H. P. Ijams, 
Knoxville, Tenn. 
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Combination Triangle 

A triangle having short edges of 30, 
60 and 45 deg. can he made from an old 
discarded 45-deg. triangle. The knob 
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Combination of Angles 



IS quite handy in holding the triangle. 
The combination of angles makes the 
instrument quite useful. — Contributed 
by G. T. Kutz, Stamford, Conn. 



Oversize Printer's Rollers 

Rollers for presses are cast larger 
than the bearing rollers at the ends, 
and as a result the rollers jump when 
passing onto the type forms. This 
is especially troublesome with small 
forms as it not only fills the type with 
ink but is very wearing on the rollers. 



The usual method, where anything 
at all is done by job printers, is to lock 
up type-high roller bearers in each end 
of the chase. The bearers will take 
the ink and smear it on each end of 
the drawsheet where one is liable to 
get his fingers into it — ^and besides it 
wastes ink. A better way is to get 
one or more strips of felt and fasten 
them with glue on the roller guides 
at each end of the press. This raises 
the rollers so that they pass over even 
single-line card-job forms smoothly. 
The felt will wear for months in the 
ordinary small-town job shop before 
they need be replaced. — Contributed 
by C. W. Goddard, Bellaire, Mich. 



Bronzing Cast Iron 

A German paper gives the follow- 
ing process of bronzing cast iron with- 
out covering it with a metal. Thor- 
oughly cleanse the metal and rub it 
smooth. Apply evenly a coat of sweet 
or olive oil and heat the iron, being 
careful that the temperature does not 
rise high enough to bum the oil. Just 
as the oil is about to decompose, the 
cast iron will absorb oxygen, and this 
forms upon the surface a brown oxide 
skin, which holds securely, and is so 
hard that it will admit of a hard pol- 
ish, thus giving it the appearance of 
bronze. 



Temper-Drawing Outfit 



Having a large number of small 
tools to make, which demanded, for 
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Outfit for Temper Drawing 

certain reasons, that the temper color 
should be left on them^ it was neces- 



sary to get out more than one at a* 
time. The arrangement for doing this 

is shown in the sketch. 
A connection with the 
gas line was made and 
ended by putting a cap 
on the end of a %-in. 
pipe that had been per- 
forated in several 
places on top. Over 
this was placed a U- 
shaped hood of -^in. 
sheet steel and this set 
on two firebricks high enottgh for the 
top of the flame to about strike the 
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steel. Air could then enter from the 
bottom and pass out at both ends. 
This outfit was placed where the light 
was good but not too brilliant and 
glaring, for that would have made a 
false color appear on the work. The 
tools, after hardening and polishing, 
were laid on the flat top, 20 or 25 at a 
time, and were quickly and uniformly 
drawn to a brown color. They were 
then taken off and allowed to cool. — 
Contributed by D. A. H. 



Pipe Stand 

Procure two lengths of 35 oV 40-lb.- 
per-yard railroad rail, cut through the 
head about 12 in. from each end, and 
cut it from the rail for another 12 in. 
Turn this part up and bend the bot- 




8Und of Railroad Rails 

tom as shown in the sketch. An 8-ft. 
length of rail makes a well-propor- 
tioned stand. Two rails fastened to- 
gether with distance pieces make a 
very handy stand. Old discarded rails 
may be utilized. 



Improved Caliper Gauge 

Every machinist and toolmaker has 
undoubtedly experienced some trouble 
in gauging parallel surfaces with a 
caliper gauge, especially at the mo- 
ment when the work is about to enter 
the jaws of the gauge, says Machinery. 
If the gauge is held so that the jaws 
are slightly inclined to the surfaces to 
be gauged, the piece will not enter the 
gauge, even if it should be several 
thousandths of an inch under size. 
This condition is indicated in Fig. 1. 

In Fig. i is shown a caliper gauge 
which eliminates this difficulty, and 
allows the gauging to be done quickly 



and accurately. When this gauge is 
used, the long jaw A is held against 
one of the sides of the piece to be 





Fig I 
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Gauge for Calipers 



gauged and moved along it until the 
piece enters completely between the 
jaws, provided it is of the correct size 
or under size. If the piece is above 
the correct size, it will be brought to 
a stop against the gauge as soon as 
the short jaw B is reached. 



A Lath Holder 

Most workmen find it quite difficult 
to place the lath in a place conveniently 
at hand while putting them on a ceil- 
ing. This trouble may be overcome 
by using an ordinary nail keg with a 
wide bottom attached to it, and stand- 
ing a bundle of lath inside. A brick 
placed in the bottom of the keg in- 
creases the stability. 



Tongs for Handling Ties 

The tongs illustrated are used for 
handling ties. Such tongs have taken 
the place of the more complicated types 
formerly used, says the Railroad Age 
Gazette. A pair of tongs may be made 
of two old switch bars riveted together, 




TWISTED HALF AROUND 



Tf e - Handlliur Tonga 

the ends being twisted to form points. 
Similar tongs are also used for handling 
rails. 



CIn drawing the temper, do not hurry 
the work. The slower ^ the. b^\.\ft.x. 
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Homemade Surface Gauge 

A very handy surface gauge for 
planer work can be made from an or- 
dinary tin can 
and a piece of 
heavy wire. 
The cover o r 
part cut to re- 
move the con- 
tents of the can 
is bent up at an 
angle, and the 
wire inserted 
through two 
holes cut in the 
cover as shown. 
The outer end 
of the wire is 
er may be raised 
or lowered as desired. — Contributed 
by N. L. Danielson, Oshkosh, Wis. 




sharpened. The c 



Soldering Line Joints with a Candle 

The accompanying sketch shows 
how a candle may be used for solder- 
ing a line splice even in a strong wind, 
says a corre- 
spondent of Te- 
lephony. 

The device 

consists of two 

brass tubes, one 

of which slides 

tightly i n the 

other. A candle 

stub is fastened 

to the inside tube 

and two holes 

are punched to 

allow the air to make a ilraft. The top 

of the outer tube is slotted, and after 

the splice is made, the candle lighted 

and the tube slipped up to tlic proper 

point so that the hottest part of the 

flame will envelop the si>licc, a very 

good job results. This works almost as 

well as a Hunsen burner. 



CA tap will never run straight in a 
jig unless the pilot at the end fits the 
hole closely. 



Leather Piston Packmg 

A service pump in a street-railroad 
power plant gave considerable trouble 
by water slipping past the plunger, 
says Power. The engineer could find 
nothing that would remedy this 
trouble until he tried ordinary leather 
packing rings, six in number, which 
easily fitted in the water cylinder when 
dry. These were placed on the piston 
just as ordinary packing, and the fol- 
lower plate and nut put in position. 
Since using this method of packing the 
water plunger, the pump will often run 
18 months without attention. 

Shaping a Stuffing-Box Gland 

The straight taper on a stufling-box 
gland should be turned to a double 
taper as shown in the sketch to hold 
the packing on a 
worn piston rod. 



The straight 
taper A squeezes 
the packing 
against the rod, 
and if the rod or 
-hole is worn, the 
packing will 

blow out. But if the taper is cut as 
shown at B, the packing will be 
squeezed also against the small taper 
C, which keeps it from blowing out 
through the worn hole. — Contributed 
by Joe V. Romig, Allentown, Pa, 

Testing the Indelibility of a Type- 
writer Ribbon 

All aniline colors fade and finally 
disappear from the effect of light, and 
only ribbons impregnated with a color 
containing a carbon base are perma- 
nent, says a French magazine. 

To find if the ribbon will give in- 
delible writing or not, scrape off some 
of the substance on the ribbon, stir 
it up in hot alcohol and put a drop of 
the mixture on a blotting paper. If 
the spot made is uniformly colored, 
the ribbon contains aniline, but if there 
forms around the central colored spot , 
an outer uncolored ring of moisttire, 
the ribbon will make indelible writtog: 
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Tracing Down Telephone Troubles 

By GEO. M. PETERSON 

Part III — Locating 



Knowing the nature of the trouble 
and having obtained some idea of the 
extent of the damage done, the Wheat- 
stone bridge is brought into action. In 
locating faults with the Wheatstone 
bridge, there are two methods in uni- 
versal use: the Murray loop and the 
Varley loop. The Murray loop is gen- 
erally preferred, and the Varley is used 
to check. The two methods are shown 
in the sketches. 

As the Murray loop locates the fault, 
while the Varley loop locates from 
the "short" back, it can be readily 
understood why the Murray is taken 
as standard. In making an open test 
with a Murray loop, alternating cur- 
rent is supplied at E from a second- 
ary circuit formed by bridging a 
condenser across a buzzer of 60 ohms' 
resistance, which is in series with a bat- 
tery of four dry cells. A shall be made 
1000 and B zero. 

All **bridge" readings are taken in 
ohms and then multiplied by the num- 
ber of feet per ohm. The accompany- 
ing table will be found useful in this 
connection. Having obtained the num- 



ber of feet to the seat of the trouble, 
a print of the plant is obtained, and 
the distance scaled. This will show 
the exact location of the trouble, and 
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locates it in a splice or a section^ of 
cable. 

A great deal could be written on 
this subject by going into details as 
to the methods of using the bridge, 
and the various kinds of faultfinders; 
by explaining the methods used in 
'^clearing" the trouble after it has been 
tested out and located, and by detail- 
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ing the nameroas cases of scerninglj 
freakish trouble which one encounters. 
It has been the purpose of this article, 
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Varley Loop Test for Groonds 

however, to explain the methods used, 
and to have the reader understand the 
great part "trouble" plays in the main- 
tenance of a telephone system. 

While there is plenty of light, easy 
wofk to be done by the galvanometer 
man, such as testing out bad pairs or 
cfearing up a single pair of wires for 
immediate use in a congested cable, 
etc., there is also plenty of hard work 
and long hours at a stretch. It must 
also be understood that in this work, 
as in all others, no hard and fast rules 
can be laid down, and that only years 
of experience and training can pro- 
duce the quick-acting and accurate, 
galvanometer man who can take in the 
situation at a glance and apply the 
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X - DISTANCE TO FAULT, IN FZET 
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X WILL THEN EQUAL i^JH^ WHICH R EQUALS RHEOS1AT 
READING WHEN NO TONE IS OBTAINED. 

Murray Loop Tctt for Opens 

shortest possible test in order to lo- 
cate and clear the trouble with the 
least loss of time. 



on Elliptic Springs 

When breaks occur on elliptic 
springs, and especially those on auto- 
mobiles, it is well to know how to 
make repairs without unnecessary de- 
lay, says the Motor Magazine of Can- 
ada. Springs break in various places, 
but most commonly in the center be- 
tween the spring clips or in proximity 
to these fastening devices, as shown in 
the sketch. While these clips will hold 
a spring together, the ends are liable 
to sag and put a dangerous strain on 
the fasteners. An emergency repair of 
a broken spring can be made as in- 
dicated in the sketch. 

If the break is near the end, a block 
of wood should be nailed to the board 




Two Methods of Repair 

over the break. The operation of fas- 
tening is practically the same as for 
the center break, which is as follows: 
A hardwood board, B, from 1 to 2 in., 
is trimmed on its sides so that it will 
be about 5 in. in the center and 2 or 3 
in. at the ends. Drive nails in the ends 
of the board to hold the binding, lift 
the frame of the car with a jack to take 
the weight off the spring and put the 
center of the board on the rubber 
bumper, or, if there is no bumper, on 
a block of wood. Bind the ends of the 
board tightly to the springs with 
straps, wire or rope. 



CTin can be removed from tin-plate 
scrap by boiling in caustic soda. The 
tin in the solution can then be deposited 
on a sheet-iron plate by electrodeposi- 
tion. 
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Holding Eyeglass Case in the Pocket 

Many an eyeglass lens is unneces- 
sarily broken when the eyeglass case 
chances to slip from the vest pocket 
and drop on a hard floor or pavement. 
This happened to the writer once and 
wishing to avoid a repetition of such 
an accident, I tried to devise some 
means of preventing it. A pencil 
pocket clip was purchased, and the 
circular portion was straightened out 
and shaped to fit the lid of the eyeglass 
case. Two holes were drilled in this 
part of the clip, about -^ in. in diam- 
eter and % in. apart, and then trans- 
ferred to the lid of the case, which was 
afterward drilled with the same drill. 
Two round-head brass nails were cut 
to length, the clip was fastened to the 
lid with the nails, which were riveted 
on the inside. The round heads on the 
outside gave a more finished appear- 
ance to the jo6. — Contributed by E. 
N. Davey, Lachine Locks, Can. 



Tongs to HoId'PIowshares 

A method of making tongs to hold 
plowshares is described by a corre- 
spondent of the Blacksmith and Wheel- 
wright as follows: First make one 



side ofi the tong to fit on the share, Fig. 
1, same as the land bar, with a hole 
that corresponds with the hole in the 
share on the land side, and make the 
other jaw of the tong as an ordinary 





Special Jaws on the Ton£s 

flat tong with a pin so that, when the 
handles are pressed together, the pin 
will go through the hole in the land 
side of the share and the other jaw 
of the tong. The jaw on handle A, 
Fig. 2, must fit the same as the land 
bar. With this tong I hold my shares 
just as if a land bar were bolted on. 



CTA casting should be well pickled and 
free from sand before it is placed on 
a milling machine. 



Swing Scaffold for Painting 



es 



While painting several county 
bridges, I was unable to find a way of 
hanging a scaffold under one of them. 




Two pieces of wood, 2 by 3 in., cut 
with little clearance so that they could 
slide easily between the floor beams 

and turn flat when in 

/ place, were the princi- 




Scaffbld Attached to the I -Beams 

The bridge was 30 ft. wide and had a 
sidewalk on one side. Having nothing 
convenient, long enough to reach 
across the full width of the bridge, a 
scaffold was made as shown in the 
sketch. 



TT — pal parts. Two hangers 

A were made as shown, 

' * with a 1-in. rope and a 

board, 1\<> by G in., 

having holes for the 

rope to pass through 3 

in. from each end at the 

center. The knots on the ends of the 

rope were made large enouj^^h so that 

they would not pull through. 

In moving this scaffold, the third and 
fourth planks of the bridge from where 
the blocks rested were raised each 
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time, and the blocks were drawn and 
moved ahead under the next third or 
fourth plank. In this way, a space of 
15 ft., which was the distance between 
the crossbeams, was painted by moving 



the scaffold only twice* One-half of 
the bridge was painted going in one 
direction, and the other half on the 
return. — Contributed by Mathew H. 
Jones, Cresco, Pa. 



Angle Square for Die Filing 

The angle square shown in the sketch 
will give the degree of clearance of 
the dies when machined or filed, 
eliminating the need of having 
solid-degree squares corre- 
sponding to the different clear- 
ances required. This tool also 



B 




Blade can be Set at Any Anffle 

does away with the necessity of set- 
ting a small level to a graduated pro- 
tractor. A screw and knurled nut bind 
the scale between the stock of the 
square. — Contributed by Henry C. 
Ronfeldt, Toledo, O. 



Garden Seed Row Marker 

The hoe is generally used for mark- 
ing seed rows in a small garden. A 
line is stretched taut and the hoe is 
drawn along it to make the rows 
straight. I constructed the tool shown 
in the sketch to mark the seed rows 




Marker for Seed Rows 



and to make them straight without a 
line. The marker will make a row 
straight for 100 ft. and make it nar- 
row and of even depth. The sketch 



clearly shows its construction. The 
length of the marker will cause it to 
make a straight row. — Contributed by 
A. S. Thomas, Gordon, Ont. 

Mitten for Handling Belts 

A handy device for protecting the 
hands of those working around belts 
can be made of a piece of flexible, 
single-leather belt. This is used in the 
palm of the hand by bending it in a U- 
shape, says the American Miller. The 
corners of the belt are trimmed as 
shown at A, and two slots cut as in- 
dicated. Another piece of leather is 
formed as shown at C, for the strap 
over the back of the hand. Insert the 






Protection in Handling Belta 

two ends of this piece in the slots and 
the protector will be complete, as 
shown at B. Put a protector of this 
kind on when attempting to throw on 
a running belt. 



How to Straighten an Automobile 

Frame 

Some time ago I had to straighten 
an automobile frame which had been 
in a wreck. I straightened it in the 
following manner: A chain having a 
turnbuckle in the center was run diago- 
nally across the frame between the 
corners that were out. The turnbuckle 
screw made it easy to draw the frame 
perfectly square at the comers. — Con- 
tributed by J. N. Baglcy, Superior. 
Nebraska. 
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ai«:r;i:ni:elT C'^ual to 
th* hii^r.t of the ob- 
server's eye above 
the eriand. and then 
nnd the point where 
this piece mnst be 
placed in order that 
its top. the top of the 
piece DC, and the top 
the object being measnrcd, will all 
in line when sighting over their np- 
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p«r ends. The short piece should al- 
ways be held in a vertical position 
when sighting over it, and the lower 
ends of all the pieces should be in the 
same horizontal line. After locating 
the position of the short piece, meas- 
ure the distance of its base from the 
object. When the above dimensions 
have been determined, the following 
relation is obtained: The height BH 
is to the height DG, as the distance 
HF is to the distance GF, or the 
height BH is equal to 

HF X DO 



GF 

After determining BH, as indicated 

above, the height of the short piece, 

which is. equal to HA, must be added 

in order to get the height of the object. 

A Buzzer Test Set 

The set shown in the sketch is what 
might be called an "old-timer," but the 
results which are obtained with it are 
far ahead of those obtained with the 
more elaborate apparatus of the pres- 
ent day. The set is composed of the 
following parts: One No. 13 induction 
coil; two 2-M.F, condensers; two 
standard dry batteries ; three binding 
posts; one one-point switch, and one 
carrying case. 

This set can be used in testing for 
"opens," "grounds," and "crosses," as 
well as for buzzing out a working ca- 
ble. In use, the ground wire is se- 
curely fastened to the sheath of the ca- 
ble to be tested, while the "live wire" 
is attached to one side of the talking 
pair. The "talking set" or head phone 
IS bridged directly across the pair of 
wires to be tested. The buzzer must 
always be used from the C. O. end 
when testing a working cable, or the 
line lamps on the switchboard will be 
continually flickering as the search 
needle is run over the cable wires. 

The splices at the outer end of the 
test tell the man in the ofUce which 
pair of wires to place the search on, 
oneside at a time. If no tone is heard, 
the wire is "open." If a tone is heard 
on more' than one wire in the cable. 



but rather faintly, a "ground" is indi- 
cated. A full, strong tone on more 
than one wire indicates a "cross," but 




Dlafrun of Set 

if the tone is heard clearly on both 
wires of a pair, it shows that the pair 
is crossed with itself, or, properly 
speaking, is "short." 

Such trouble should be tested out 
with a voltmeter and battery, or more 
exact apparatus, but the buzzer gives 
the workman a good idea of the condi- 
tion of the cable in which the lines are 
being tested, and if it is in very bad 
condition, it may be reported to the 
galvanometer department for a test. — 
Contributed by Geo. M. Petersen, Buf- 
falo, N. Y. 



A Bam-Door Latch 

Every farmer or horseman knows 
how provoking it is to own a horse 
that will unlatch a stable door by slid- 
ing or lifting the latch with his teeth 



Out (Dd Indde F>art* 

or nose. The accompanying sketch 
shows a latch fastener that will baf- 
fle the eflforts of any horse to open the 
door. The latch cannot be pushed 
back until the bar is raised, thus re- 
quiring two movements at the same 
time to open the Awjt, "WitXiVO^ ^"«». 
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be drawn from the outside by using 
the old-style latch string to lift the bar, 
and a knob in a slot to move the latch. 
— Contributed by J, L. Wright, Gran- 
ville. O. 

Automatic Magnetic Lathe Dog 

The magnetically operated jaws 

shown in the sketch were designed to 

facilitate the handling of lathe work, 



sends a current throu^ the magnets. 
The operation is obvious. Stopping 
the lathe opens the switch, the current 
is broken and the movable cores of the 
magnets are released. A spring, G, is 
used to make the release prompt and 
to remove any pressure on the dogs. 

The piece A is htted loosely on the 
faceplate, so that the pressure of the 
dogs upon the work will be equalized. 
The dogs are not powerful enough for 
roughing cuts, but are very useful for 
light work. The current may be taken 
from an ordinary lighting fixture. — 
Contributed by Chas. Schaffner, Chi- 
cago. 



Pilot Footboards on a Locomotive 



and to do away with the ordinary 
lathe dog, where hundreds of pieces of 
the same kind are to be turned be- 
tween centers. 

The toggle joint B and the guide 
pieces CC are attached to the piece A, 
which is fastened to the faceplate of 
the lathe. The driving dog D is at- 
tached to the toggle joint and slides 
between the guides CC. The soft-iron 
movable cores of the magnets are con- 
nected to the toggle joint as shown. 

Two brushes, communicating with 
a switch connected to the belt-shifter 
rod, are attached to the lathe bed back 
of the faceplate, one bearing against 
the latter and the other on an insu- 
lated ring. The terminal E of the 
magnet is connected to the faceplate, 
and F, to the insulated ring. 

After the proper adjustments are 
mtde, a piece of work is inserted be- 
tween the centers of the lathe. When 
He lathe is started, the switch con- 

cted with the belt shifter closes and 



Any measure adopted by the rail- 
road companies that tends to lessen 
the danger under which its employes 
perform their duty, is of interest to 
everyone, whether connected with rail- 
road activities or not. 

Perhaps the latest action taken for 
the safety of trainmen, is the installa- 
tion of an ample footboard on the rear 
side of the pilot beam, and conse- 
quently in such a positon that the 
trainman is at all times plainly visible 
to the engineer taking signals. 

For a long time previous, the train- 
men while switching rode standing on 
the thin lower board of the pilot. This 



Footboard on POot 



affords but very little footing and 
many a trainman has accidentally 
fallen off, suffering in many eases tu 
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loss of limb and even life. The foot- 
board illustrated in the cut insures the 
safety of a trainman riding on the pilot 
of any locomotive, no matter how 
badly it may pitch and rock while in 
motion. 



Making a Margin Line in Job 
Presswork 

m 

Mark the margin line on the tympan 
sheet, for the purpose of setting the 
gauge pins, with the edge of a piece of 
wood furniture. If a letterhead with 
a corner card, a 24-point top margin 
is about right. Take a two-em piece 
of wood furniture and touch one edge, 
B, lightly on the ink roller, then lay 
the adjoining edge A along the top of 
the letters of the impression on the 




Turning Over the Piece 



draw sheet. Tip the piece of furniture 
firmly outward onto the inked edge B. 
This is done by rolling the wood and 
keeping it in contact with the tympan 
sheet. A neat line will be made by 
which to set the gauge pins. If the 
job is a handbill, with, say, 1-in. mar- 
gin, take a six-em piece of furniture, 
and so on, as the size of the work in- 
creases. — Contributed by C. W. God- 
dard, Bellaire, Mich. 



convenient length. The holes are ^ 
in. in diameter and tire bolts are used 
as fasteners. The holes for the hang- 
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Swinging Gate Latch 

ers should be drilled one-third of the 
width of the latch from its top to make 
the largest part of the weight fall be- 
low the fastenings of the supports. 
The slide being in a horizontal posi- 
tion, it works better between the 
guides. When the slide is in the gate- 
post slot, the hangers should be at the 
angle shown, so that the weight of the 
slide helps to hold it in place. — Con- 
tributed by Willard H. Elder, Berke- 
ley, Cal. 



To Keep Sparrows Away from Ledges 

on Buildings 

If a row of finishing nails. A, are 
driven part way intp the ledge or pro- 
jection of a building, as shown on the 
projecting part of a column capital in 
the sketch, they will prove an effective 
means of keeping sparrows or other 



A Gate Latch 

A good latch for farm gates may be 
made as shown in the accompanying 
sketch. The slide A is suspended by 
the hangers BB, which are placed on 
each side of the gate. The back end of 
the latch works between the guides C, 
and the front end between the end 
pieces of the gate. The slide engages 
with a slot in the gate post when the 
gate is shut. 

The hangers BB are made in any 




NaiU on Ledge 



birds from nesting thereon. The sketch 
clearly shows the way to place the 
nails. — Burton F. Harrington, Provi- 
dence, R. I. 
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Grinding Dies 

A set of dies that had been ground 
as shown by the dotted lines in the 

sketch were 
thrown away as 
worn out. I 
picked them up 
and ground 
them concave, 
and they seemed 
to cut better 
than when they 
were new. — 
Contributed by 
L. H. Atwell, Atlanta, Ga. 




in., as shown at B, and after removing 
the tube from the cover cement the 
ends together using ordinary rubber 
cement. After the cement has dried 
enough, slip the ring over the cover. 
—Contributed by A. P. Weitz, Toledo, 
Ohio. 



Cushion Made of Steam Hose 

Some repair work had to be done on 
a locomotive standing on a siding. As 
the boiler had been washed out, I 
found the ground very wet. I did not 
have a cushion, nor could I secure one. 
In looking about for something to sit 
on while working, I found a length of 
hose which I made into a coil that 
served the purpose much better than a 
cushion. — Contributed by Frank O. 
Kunkel, Cochrane, Ont. 



A Revolving V-Center for a Lathe 

A handy revolving V-center for a 
speed lathe can be made as shown in 
the sketch. The main feature of this 
center is that it can be turned to any 
position to correspond with the work 
being drilled. In using the ordinary 
kind, as shown by the dotted lines in 
the sketch, the center must be re- 
moved from the socket to locate its 
correct position. 

The shoulder is squared off until the 
taper shank becomes a snug running 




Noiseless Slop- Jar Cover 

The noise made in replacing the 
cover on the ordinary slop jar used in 
a sick chamber is often very annoying 
to the patient. To remedy this, and to 

render the slop 
jar more sani- 
tary by pre- 
venting the es- 
cape of foul 
leases, I u s e d 
the device 
shown in the 
sketch with 
success. 
Take a piece of rubber tubing of, 
say, 'Yi in. outside diameter — red rub- 
ber preferred — and slit it open on one 
side the full length, being careful to 
cut straight with the tubing, then slip 
it over the edge of the cover as shown 
at A, and stretch it taut all around, 
allowing the ends to overlap about 1^4 



Canter with Revolving Head 



fit, and at the same time the shoulder 
fits up against the socket so as to pre- 
vent the taper shank from binding. — 
Contributed by David Major, Provi- 
dence, R. I. 




An Emergency Router 

Sometimes a carpenter on a repair 
job runs into work where he could 
use a router to advantage. Should 
he have none in his tool box, a router 
is easily devised by taking the plane 
bit out of a small wood plane and 
using a narrow chisel instead. Set 
the chisel edge to the right depth and 
tighten the wedge just as when ad- 
justing a bit, and the router is ready 
for the work. It takes only a few 
minutes to make the change, and this 
emergency tool will do better work 
than could be accomplished by cut- 
ting the wood out with a chisel and 
mallet. — Contributed by W. A. Lane, 
El Paso, Tex. -* 



POPULAR MECHANICS 
How to Make a Permanent Magnet 



By A. E. MARLIN 



A permanent magnet is a piece of 
iron that possesses magnetic proper- 
tics, it having acquired these properties 
by being placed under the influence 
of another permanent magnet, an elec- 
tromagnet, or a solenoid, and retaining 
a certain amount of the magnetism set 
up in it after it has been removed from 
the influence of the magnetizing force. 
All grades of iron are not equally suit- 
able for making permanent magnets, 
as some grades retain the magnetism 
tQ a greater extent than others, even 
though they be subjected to the same 
treatment mechanically and the same 
method is used to magnetize them. 

The best grade of steel to use in the 
manufacture of permanent magnets is 
known as tungsten steel. It has the 
property of retaining a large part of 
its magnetism, when subjected to a 
magnetizing influence and that influ- 
ence then removed. This property is 
called the retentiveness of the iron. 
It also requires a comparatively large 
magnetizing influence to demagnetize 
tungsten steel after it is magnetized. 
This property is called its coercive 
force, or ability to resist being demag- 
netized. Soft iron will retain quite a 
bit of its magnetism after being sub- 
jected to the influence of a magnetiz- 
ing force; but its coercive force is so 
small that it easily loses this magnet- 
ism, and for this reason such iron is 
not suitable to use in permanent mag- 
nets. 

The piece of iron, after it has been 
formed into the desired shape, should 
be well hardened, as that increases its 
coercive force and retentiveness. In 
tempering the iron be careful not to 
make it too hard, as it will not stand 
any mechanical abuse then without be- 
ing easily broken. The best results 
are obtained in tempering by immers- 
ing the iron in the water when it is a 
pale straw color, it having been heated 
uniformly to a bright red. There are 
three methods that may be employed 
in magnetizing: first, by means of a 



very strong permanent magnet, some- 
times called a "king magnet;" second. 
by means of an electromagnet; third, 
by means of a coil of wire, called a 



ms. 1— Magnetiilat a Hartdhoc Macnet 

solenoid, through which a current is 
flowing. 

It is best to have the "king magnet'' 
of what is called the horseshoe form, 
and if it is to be used in magnetizing 
a large number of other magnets, it 
should be very large, and the distance 
between its two ends, or poles, should 
correspond to the distance between the 
poles of the magnets being magnetized. 
The polarity of the "king masfnef" 
should be determined by means of a 
compass needle, and its north jjole 
marked with the letter X. F.ach cf 
the pieces to be magnetized should 
have one end marked with the letter 
N also. 

To magnetize the magnet proceed as 
follows: Place the unmagnctized 
horseshoe, assuming it is of the horse- 
shoe type, in a horizontal position. 
Then place the poles of the "kiniij mag- 
net" in contact with its ends, making 
sure that the south pole, ••t unmarked 
end is in contact with the marked end 
of the horseshoe being magnetized, 
and that the other two ends are also 
in contact as shown in Fig. 1. Move 
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tK<: i:r, ir.^ lA^rtd '.n th*t n»rvfc' nxij^TSCt 
;<tt •},*: f>^r;'J, th*: jx,!^-: ^j^:r.^ in th-!: same 
r^lkf'ujti u, *:k'h ^AutT a- in the pre- 
vJMj^ ^a\^, th<:ri drawn towards the 
<-r«d of tfi*: ri*:'// rria;(n<rt and a^:n re- 
iriovH. 7 III-, oj/^: rat ion should he re- 
j/^itH a ^fr'rat. many times, and the 
f »*-•// tttkifttirf t\t*rn turned over, and the 
same prz/'Hnre repeated, on the oppo- 
^.lfe •■jde. Make sure you have the 
pol'->. of the two maj^nets in their 
pfop^-r relation to earh rather, north to 
viiith ;ind Viulfi to north, when the 
ii«-v/ (ii;i^Mi''t i-. turtierl r;vcr. 

A l"'ir fiia^Mn-t < :tu he mai^netized by 
riM'.'ih'*. of a permanent magnet as 
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?.' •.r.tT a : rr r g r ::t of dectiicitT mav be 
5-*r:t thriosia ti;e5« windings. The 
v«.r>:t:r ccfls sbcrfd all be connected 
::: '"srh a waj that the cnmcnt in each 
':: therz p>a.5$«5 arcnnd the iron core 
'jz the sazie direction, or. in other 
TfiT'.TCy, 5-:« that the polarity becomes 
the same in all 01 them. A simple 
korse^hc* electromagnet can be made. 
a* *hown in Fig. 4, from a bar of iron 
about 1 in. in diameter and 10 in. long, 
with two coiU of wire about its ends. 
These coils should consist of such a 
numT^er of turns, and be capable of 
canning such a current, that the prod- 
uct of the total number of turns and 
the current in them is approximately 
l/XH). For instance, 100 turns on 10 
volts. This electromagnet can be used 
in magnetizing a magnet just as the 
"king magnet," but it will produce a 
much stronger magnet. 

If the piece of iron to be magnetized 
has a temporary winding placed about 
it and a current sent through this 
winding, it will become magnetized 
and will retain a certain part of its 
magnetism after the circuit is broken. 
The winding may be removed after the 
piece of iron is magnetized, or it may 
be wound upon a form of such shape 
that it can be slipped on and off 
the piece of iron, which permits its be- 
ing used an indefinite number of times. 
The construction of a coil, or coils, 
suitable for this purpose will depend 
upon the dimensions and form of the 
magnet being magnetized. 

An electromagnet that will operate 
satisfactorily on a 110-volt direct-cur- 
rent circuit, and one that can be used 
in magnetizing different forms of mag- 
nets, may be constructed as follows: 
Procure two pieces of brass tubing, 
each {^Vh in. long, with an inside diam- 
eter of 1|4 in* and ^ wall ^ in. thick. 
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Square off one end of each of these 
pieces of tubing and then cut the other 
end off until they are 6 in. in length. 
Now obtain four pieces of %-in. brass, 
two, 3^4 by 314 in., and two, 314 by 4 
in. Cut two circular washers, sy^ in. in 
diameter, from the two square pieces, 
and then cut a circular opening in the 
center of these pieces so that they will 
slip on the brass tubing. Cut openings 
in the remaining two pieces as shown 
in Fig. 5 so that they will slip on the 
brass tube. Solder, or preferably 
braze, these pieces to the brass tubing, 
placing one round and one square piece 
on each tube as shown. Make sure to 
get the pieces squarely on the tubes. 
Take a hacksaw and saw a slot in each 
of the completed spools from end to 
end. The slot should be sawed in the 
position shown in Fig. C, Four -ft-in. 
holes are drilled in the comers of the 
square pieces, as shown, before they 
are soldered to the tube ; if this was not 
done, it should be done before proceed- 
ing with the winding of the coils. Two 
%-in. holes are also drilled in these 
pieces, to be used in mounting a termi- 
nal strip for the binding posts. Cut, 
from some mica, about .02 of an inch in 
thickness, eight circular washers, with 
an outside diameter of 3l^ in. and the 
diameter of the opening about -^ in. 
greatv than the outside diameter of the 
brass tube. Slit each of these wash- 
ers along a radius so that they can be 
put on the brass tube. Then wind on 
the brass tube at least six layers of 
paper .004 in. in thickness. The width 
of this paper should be at least y^ in. 




c^ 



Bcad^iee and Camidns Spool 

greater than the inside distance be- 
tween the heads of the spool. Slits 
' shoald be clipped along the edges of 
the paper before winding, which will 



allow it to extend along the heads 
about % in. on each. The various 
layers may be shellacked in place. 
Place four of the mica washers loosely 



on each of the spools, two at each end. 
Cut, from some cardboard about -fg 
in. thick, two more washers, and in 
each of these washers cut a slot about 
% in. in width. The spools are now 
ready to be wound, which is done as 
follows: Obtain approximately 18,000 
ft. of No. 28 gauge double -si Ik-cov- 
ered copper wire. Solder a piece of in- 
sulated No. IG gauge copper wire 
about 12 in. long to the end of the No, 
28 gauge wire, and insulate the joint 
with a piece of tape. Place one of the 
pasteboard washers between the mica 
washers against the rectangular head 
of the spool. The No, Ifi gauge wire 
should be placed in the slot cut in the 
pasteboard washer and the inner end 
firmly bound to the brass tube with 
several turns of good linen thread. 
The groove in the pasteboard washer 
should be so placed that the No. IG 
wire will come out directly opposite 
one of the Vs-in. holes. After this has 
I)een done, push the second mica 
washer down against the pasteboard 
washer and proceed with the winding. 
In putting the various washers in 
place make sure that the slits in those 
that are at the same end of a spool do 
not come opposite each other. Place 
a layer of nnion-skin writing paper be- 
tween each two layers of the winding. 
Wind 38 layers on each spool. The 
winding will then terminate at the 
same end at which it was started. 
A piece of heavy wire should Ic 
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soldered to the outside end of the 
winding, and the heavy wire wrapped 
around the spool several times and 
firmly bound in place. The outer end 
should terminate opposite the second 
%-in. hole. 

When the two windings are com- 
pleted, they can be covered with sev- 
eral layers of heavy paper or cloth, 
which will serve as a mechanical pro- 
tection. Two small binding posts may 
be mounted on a small piece of hard 
rubber which in turn may be mounted 
on the inside surface of the rectangu- 
lar head by means of two screws that 
pass through the VH-'m. Jioles, Fig. 5. 
The %-in. holes should be counter- 
sunk on the outside and flathead 
screws used. The terminals of the 
windings should now be fastened to 
the binding posts and the coils are 
complete. 

The base of the electromagnet may 
be made from a piece of cast iron, ap- 
proximately 8 by 10 in. and at least 1 
in. thick. The cores of the coils 
should be made from a good grade of 
wrought iron, and should be at least 
C)Y2 in. in length. The ends that are 
to rest upon the base plate should be 
perfectly square, so that there will be 
a minimum of air space between them 
and the plate. The upper ends may 
be made in several different forms, de- 
pending upon the shape of the magnet 



to be magnetized. Holes may be 
drilled in the base plate and screws 
used in mounting the coils, the four 
holes in the corners of the rectangular 
heads being used for this purpose. 
The upper ends of the cores should be 
fastened together by means of strips 
of brass, which will relieve the coils of 
some mechanical strain. If all the 
magnets that are to be magnetized are 
of the same dimensions, it is best to 
fasten the cores to the base plate per- 
manently by passing a machine bolt 
up through the base plate into the 
lower end of each of the cores. The 
two coils should be connected in ser- 
ies and they should act in conjunction 
in magnetizing the cores. Figure 7 
shows the completed electromagnet. 

The magnetization can be acceler- 
ated by tapping the magnet when it is 
under the influence of the magnetizing 
force. The tapping is supposed to aid 
the molecules in readjusting them- 
selves. 

All magnets lose some of their mag- 
netism with age. This loss can be 
reduced by placing across the poles, 
when the magnet is not in use, what 
is called a "keeper," it being nothing 
more than a piece of soft iron. Better 
results will be obtained if this keeper 
is placed across the object being mag- 
netized, before the magnetizing "force 
is removed. 



Boring a Cylinder 



In boring or machining a gas-engine 
cylinder, in a shop where there is no 
special boring machine, and facilities 








Cylinder Bolted to Lathe Carriage 

are somewhat limited, I found the fol- 
lowing method gave good results : 

I first removed the saddle of the 
lathe, and bolted two pieces of hard- 
wood plank, about 2^ in. thick by 8 



in. wide, crosswise of the lathe bed, as 
shown in the sketch. These planks 
formed a base upon which the cylinder 
was to rest, and were of a sufficient 
thickness to raise the cylinder ^^ in. 
above the center, so that it was neces- 
sary to cut a recess in the wood, which 
both lowered the cylinder to center 
and at the same time formed a close- 
fitting support for its lower side. A 
strap of iron, 1% by % in., was bent to 
fit the upper side of the cylinder and 
bolted down with %-in. bolts through 
the plank on each side, a straight piece 
of iron of the same dimensions being 
used for the base end of the cylinder, 
which was square, and similarly bolted 
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Folding Tomato- Vine Arbor 
The arbor is made of 1 by 3-in. 
strips of wood, 3 ft. long, fastened to- 
gether with three hoops about 18 in, 
in diameter. The hoops can be con- 




Fia.2 
' the Stakn aDd Hoopa 

structed of No, 9 gauge galvanized 
wire. The lower end of each strip or 
stake is pointed, and three Vi-in. holes 
are bored in the upper part, about 9 in. 
apart. iJefore the ends of the wire 
hoops are twisted tofjcther they are 
run through the holes in the sticks, as 
shown in Fig. 1, The arbor is placed 
over the tomato vine and the stakes 
are spaced evenly and driven into the 
fjround. The vine is trained inside the 
hoops and the stakes make an ideal 
support. 

This rack takes up little space and 
leaves room to work all around the 
vine. When not in use, it can be 
folded as shown in Fig. 2 and stored. 
— Contributed by H, H. Renges, Ship- 
persburg, Pa, 

Finishing Wood Patterns 
The finish on a pattern has a distinct 
effect on the finish of the castinf; pro- 
duced. A rough pattern cannot leave 
a smooth mold in the sand. The damp- 
ness of the molding sand and the clean- 
ing of a pattern by washing with water 
from a hose bring out all the "hair" 
from the surface of the wood, leav- 
ing it covered with small raised par- 
ticles. Cleaning patterns by the use 
of water is, therefore, extremely poor 



practice, as is also drying them near 
steam pipes. Places where the end 
wood appears on the surface of the 
patterns are most difficult to- get 
smooth and keep smooth. After once 
smoothing the pattern, the least damp- 
ness brings out the roughness again 
to a greater degree than on portions 
with the grain. 

To prevent this, prepare some glue 
water — a small quantity of glue in hot 
water — and with a brush apply two 
coats to the end grain of the wood. 
This tills up the pores with a retaining 
substance, which effectively prevents 
"pulling out." Over this apply finish- 
ing paint as usual. This kink is also 
often applied to hardwood furniture. 

To Prevent Copper Gaskets from 
Leaking around Port Openings 

It is sometimes almost impossible 
to get a copper gasket to form a per- 
fectly tight joint around port holes, no 
matter how tightly the head bolts may 
be drawn. The outer portion of the 
gasket can be calked if it leaks, but 
the inner leakages around a port are 
not so easy of access, and may seri- 
ously interfere with the action of an 
engine or other power machine. 

If the metal can be nicked com- 
pletely around the port, as shown by 
the dotted lines in the sketch, with the 
point of a small cold chisel, the metal 
is raised at the edges and a groove is 
formed. The raised portion of the 
metal cuts into the gasket, while the 




[,'asket is also squeezed into the groove 
cau.scd by the point of the chisel. 

This bit of work will make almost 
any copper gasket form a tight joint 
around a port hole, and keep the pres- 
sure of an engine, or other device, 
from being lost 
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Protection for Paint on an Automobile 

Dissolve a piece of paraffin, the size 
of an English walnut, in a pint of gaso- 
line and apply the solution to the sur- 
face of the paint with a soft piece of 
waste or rag after a good cleaning. 
This will leave a thin coat of paraffin 
on the painted surface, which will pre- 
vent dust or dried mud from scratch- 
ing the varnish, and at the same time 
give it a good luster. Apply the prep- 
aration after every three or four wash- 
ings. — Contributed by Emil M. Buer- 
ger, Cincinnati, O. 



Earth Pulverizer for Gardeners 

A handy garden tool for pulverizing 
the soil can be made of an old long- 
handled shovel, as shown. Heat the 
shovel and flatten it out, drill holes 




Spikes in the Metal 



about 2Y2 in. apart and rivet spikes in 
them. A board with large nails, hav- 
ing a long handle attached will also 
answer the purpose, but not so well as 
the shovel. 



Preserving Trade Papers 

Many .trade publications are worth 
saving for future reference, but unless 
fastened together, they become scat- 
tered and perhaps destroyed. The 
accompanying sketch shows a very 
simple and easy way of tying them to- 
gether, which has the further advan- 
tage that the books will open out flat 
and any of the issues can be easily 
read. 

If a cover is desired, procure two 
pieces of cardboard the size of the 
magazine and punch holes as shown in 
A. Punch corresponding holes in each 
magazine as shown in B. These holes 
can be made with a belt punch. The 



magazines are tied together as shown 
in C and D, using a shoelace or fancy 
cord if desired. 




Back and Method of Tyins 

Magazines can be added one at a 
time by simply untying and adding the 
copy to the others and tying the bind- 
ing cord again. 



Scaling with a T-Square 

A very handy way to scale drawings 
on a large board is to use a scale on the 
edge of the T-square, also one on the 
edge of the drawing board. The divi- 
sions may be marked the same as on a 
rule, without any figures, says a corre- 
spondent of American Machinist. 

In making centerlines, start the hori- 
zontal opposite an inch mark on the 
side of the board, and the vertical cen- 
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Scale on the Board and T-Square 

terline opposite an inch mark on the T- 
square. The distances on each side of 
the centerlines can be marked without 
.taking up the rule. 
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Safety Cable for Door Springs 

Where springs are set up on doors 

as shown in the illustration, there is 

danger that they injure someone 





Cibic through Sprins Faitcned ml Both Bnd* 

should they break, and especially, if 
they should fly out when the door is 
opened too wide. To prevent this, a 
small piece of cable should be passed 
through the spring and fastened to the 
door and jamb with screweyes. If the 
spring should break, it cannot hurt 
anyone, as it will be kept back by the 
cable. The cable need not be very 
strong — Bshing cord will do — as it is 
not subject to much strain when the 
spring breaks, and none at all other- 
wise. For large springs use a piece 
of chain such as a key-ring chain. — 
Contributed by P. Mertz, Jamaica, 
Long Island. 

Fastening Machinery to Concrete 
Floors 

The sketch represents a small sec- 
tion of concrete floor and shows two 
ways of placing fastenings. The first 



WcMd Block* In tha Cancrele 



the work in hand, and of suitable 
length to accommodate the feet of the 
machine, or its base. Sometimes the 
plank is made narrower at the top than 
at the bottom, to increase the holding 
power of the concrete. The planks 
must be set when the floor is laid. 

A method of placing a fastening 
when the floor is already laid, is shown 
by the plug, which is of hard wood 
and driven into a hole drilled in the 
concrete. Lag screws are turned into 
the plug, 

A Way to Run Wires between Walls 
Electricians often have trouble get- 
ting wires down or up inside of a wall, 
especially when the upper and lower 
holes through the plates are not on 
the same vertical line, or when there 
are cross braces inside the walls, says 
a correspondent of Electrical Review. 
On such jobs I use a steel rod, thread- 
ing the wire through a hole at one end 



n^ 



of the rod. The rod 1 make is built up 
to any desired length in sections of 
12-in. bars of cold-rolled steel, the di- 
ameter of which is ^ in. Each sec- 
tion of the rod — except that having 
the hole for the wire — is threaded on 
both ends, and adjacent sections are 
held together by means of a short 
coupling having the same thread on 
the inside at either end. 

If preferred, the couplings may be 
knurled, and a coupling pinned per- 
manently on one end of each section 
of rod. I carry sections enough in my 
tool kit to make up a rod 14 ft. long. 
1 find that with this device I can fish 
wires in walls much more readily than 
is possible with a chair and fish wire. 
The sketch shows two sections of rod. 



CA metal chip from a cutting tool 
is a plank imbedded in the concrete, should never be pulled off with tlw 
The plank may be of any size to suit bare hand. 
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terline perpendicular to the guide line, 
the design will come into its correct 
position. 

Corner pieces are easier to place 
than centerpieces, but they, too, re- 




Fio 13 
A Retouched Stencil 

quire to be correctly set in their 
proper positions. From two points at 
equal distance from the corner on the 
two walls forming the corner, draw 
two intersecting lines as shown in Fig. 
8. Continue these guide lines for a 
sufficient distance to cover the length 
of the design. With the intersection 
of the two lines as a base, stencil the 
corner piece in its right position. In 
all cases the distance of the point of 
departure from the wall is determined 
by the consideration of giving the 
ceiling panel proper display. In sten- 
ciling the corner pieces be sure they 
are at the correct angle with the lay- 
out, as a mistake here will result in 
either a crooked line or a badly joined 
border. 

Sometimes it is best to shade the 
stencil designs with a corresponding 
color. This adds to the attractiveness 
of the work and also serves to relieve 
the monotony. In Fig. 9 is shown a 
simple design and how it is shaded, 
the design being solid black, and the 
shading denoted by lines. It is neces- 
sary to shade all the parts from ttie 
same direction, as in Figs. 9, 10, 11 



and 12, which show the effects of 
shading, the four drawings being iden- 
tical, while the shading is applied from 
different points as designated by the 
arrows. The importance of proper 
shading may be easily seen from the 
contrasting drawings, the difference in 
the direction of the shade causing 
quite a difference in appearance. 

As to the color of the shading, never 
use a contrasting color. The best color 
that can be selected is a lighter shade 
of the wall color. If the stencil is 
placed in a lighter shade of the wall 
color, the shading color must be still 
lighter. The wall, stencil design and 
shading should be of different tints of 
the same basic color. 

Occasionally there is demand for a 
decoration in retouched stencil work. 
This is the nearest approach to free- 
hand decoration that can be accom- 
plished with mechanical means. In- 
stead of the design showing the bind- 
ers, these are carefully painted out and 
the shading done as described. A re- 
touched stencil is shown in Fig. 13. 
The design is complete without a 
break in the motif. The retouching 
will require a good set of brushes, the 
smallest practical outfit being a set of 
"riggers" from 1 to 6, and a set of flat 
artist's brushes, sizes 1 to 12. With 
this combination the work can be done 
satisfactorily. 

A torn stencil can be repaired by 
cutting out a pattern that will match 
the torn places, and, after cleaning the 
stencil thoroughly, gluing it on the 
outside. Thus a smooth surface is pre- 
served on the inside, or the one laid 
against the wall. 



( The End) 



How to Measure the Internal Resistance of a Battery 



The current that can be obtained 
from a battery is dependent not only 
upon the electromotive force and the 
resistance of the circuit to which the 
battery is connected, but, in addition, 
upon the internal resistance of the bat- 
tery. The principal factors upon which 
the internal resistance of a battery de- 



pends are : the area of the plates form- 
ing the electrodes; the distance be- 
tween these plates ; the kind of electro- 
lyte used ; the age of the battery, and 
the current the battery is supplying. 
As the internal resistance of a battery 
increases, due to any cause, such as 
continued use ; drying out of the paste 
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used in dry cells ; decrease in area of 
plates, etc., the current it is capable 
of supplying to a given circuit de- 
creases  and, as a result, the battery 
in time will fail to operate any devices 
that may be connected in circuit. 

The internal resistance of any cell 
can be determined as follows: The 
voltage of the battery is first meas- 
ured by means of a voltmeter, having 
a comparatively high resistance, when 
the battery is connected to the volt- 
meter alone. This reading is called 
the open-circuit voltage, and we will 
represent it by the symbol 'E„. Now 
connect a variable resistance (rheostat) 
and an ammeter in series *o the battery 
terminals, allowing the voltmeter to 
remain connected, and place a switch 
in both circuits, as shown in the fig- 
ure. (If the voltmeter be constructed 
with a key for opening and closing its 
circuit, no switch need be connected 
in series with it.) The circuits may 
now be closed and readings taken 
on the ammeter and voltmeter as 
promptly as possible after the current 
has been adjusted to the desired value. 
This second reading of the voltmeter 
is called the closed-circuit reading, and 
we will represent it by the symbol E,. 
The difference between the closed and 
open-circuit readings of the voltmeter 
represents the pressure required to 
cause the current to pass through the 
internal resistance of the battery. The 
current, I, was read on the ammeter 
and the internal resistance can now be 
calculated by dividing (£„ — Ee) by I, 
or 

Internal reflietance ( Rtt)— ^"p^"'*'^™^ 

The internal resistance can be deter- 
mined for different currents and after 
the cell has been operating or connected 
in circuit for different intervals of 
time. The battery should be given am- 
ple time to recuperate after each set of 
readings before the following set is 
taken. 

The ammeter can be dispensed with 
by using a piece of wire or a coil, whose 
resistance, R,, is known, instead of 
the rheostat. The current can be de- 
termined by dividing the closed-circuit 



voltage by the resistance. Re, con- 
nected to the battery. 

Coprent (I) _ no«J-cM »^R«g). 

' ' Resfstance of coll (Rd 
If the voltmeter has a rather low 
resistance, considerable current will be 



MU 




taken from the battery to operate it, 
and its indication, when there is no re- 
sistance across the battery, will not be 
the total voltage of the battery, as there 
is a small part of the total battery 
pressure required to cause the volt- 
meter current to pass through the in- 
ternal resistance. Hence it is desirable 
to have a high-resistance voltmeter. 

Belt-Throwing Yoke 

To make the job of putting a belt 
on apullcy by hand simple and safe, 
cut a fork or yoke from a wood block 
V/t in. thick, with a handle of sufficient 
length, as shown, and use it in place 
of the bare hand. The fork should be 




reinforced with a bolt to prevent its 
splitting. 

The belt is thrown on the revolving 
pulley by pulling the fork over the 
wheel and belt at the same time. 
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Where there are several sizes of belts 
and pulleys, a belt yoke can be made 
for each width. — Contributed by John 
V. Loeffler, Evansville, Ind. 



Temporary Globe Sight for a Gun 
An ordinary bill clip of the type 
shown in the 
sketch makes a 
good globe sight 
when fitted to a 
rifle having a 
large front sight. 
The clip is sim- 
ply set over the 
sight on the end 
of the barrel. — 

Contributed by James M. Kane, 

Doylestown, Pa, 




around the wood and nail the other 
end. Mark two lines. A, parallel to 
the axis of the mandrel and about 1^ 
times the thickness of the packing 
apart. The packing is cut into rings 
by cutting obliquely between the paral- 
lel lines, 33 shown by the dotted lines 
B. This will make about the right 
allowance for the end expansion of the 
packing. Before inserting the rings, 
they should be dipped into cylinder oil 
and placed in position so that the open 
spaces are staggered and do not fall 
one on top of the other. 



To Set a Lathe Tool 

In preparing to cut a thread one day, 
I could not find the center gauge and, 
to set the threading tool B, I made use 



Cutting Packing on Wood Mandrels 

The following hints may be of prac- 
tical assistance to some engineers in 
cutting packing on wooden mandrels, 
says a correspondent of Power. As a 
rule, the space between the ends of a 
ring should be about Ys in, for every 



1 in. diameter of the rod. Using that 
as a basis, the following sizes of 
wooden mandrels are necessary for 
winding the coil packing to cut it for 
the various sizes of rods: 
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Nail one end of the packing on the 
mandrel. Wind the packing spirally 



Sr-.tiDt Tool at RJiht Aoglw 

of two other centers, A A, as shown in 
the sketch. The angle of both centers 
and the threading tool combined made 
180 deg., so that the threading toot B 
was thus set at right angles to the 
work. — Contribuf-d by H. Robinson, 
New Bedford, Mass. 



Water-Cooled Bearing Cap 
The  accompanying sketch shows 
how a large, high-speed, heavy-duty 
bearing cap, which ran hot very often, 
was effectively 
cooled with wa- 
ter. As may be 
seen, the cooling 
was a c c o m- 
plished by plac- 
ing a coil of pipe 
in the babbitt space. The babbitt was 
subsequently poured over the coil, 
completely imbedding it. Although 
the thickness of the babbitt over the 
coil was much less than ordinaty, no 
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difficulty was experienced, and the 
overheating of the bearing was effect^ 
ually stopped. — Contributed by J. J. 
O'Brien, Buffalo, N. Y. 



To Straighten or Bend a Shaft 

The principle of the method of bend- 
ing a shaft here described applies to 
the' straightening 'aS well as the bend- 
ing of bars, shafts of castings. In the 
sketch is shown a shaft which it is de- 
sired to bend in the direction of the 
dotted line. It is held in the center of 
a lathe, a pinch bar is pressed against 

Ajtf.aiTf^nncr here v^. 



— — -■ 



or 

Rnch Bar 
Bending • Shaft 

the under side,- and while thus sprung, 
the upper side ij given repealed blows 
with a hammer, the heft of the blows 
depending on the sj^e of the shaft. In 
this way it is easy td give a permanent 
"set" to a piece. The piece may be 
held or clamped in * any position or 
manner that suggests itself or is most 
convenient, the point of the trick be- 
ing to hammer on the high side while 
in the sprung position. Heavy bars 
are easily set. — Contributed by D. A. 
Hampson, Middletown, N. Y. 



Reinforcing Side Curtains on Buggies 

The side curtains of a buggy top will 
in time become sagged and, in that 
condition, do not present a neat ap- 
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LfCather Strips on the Curtain 

pearance, nor will they keep out rain 
or snow. I remedied this by fastening 
pieces of sole leather, 1 in. wide and 
2 in. long, one on each side of the but- 
tonholes as shown by A in the sketch. 
These should be put on while the side 
curtains are new and not much used. 
— Contributed by Bennett Vanfossan, 
Cove, O. 



Door Key for a Round Hole 

The illustration shows the construc- 
tion of a key to fit a round hole. The 
main feature of this key is to prevent 



te":7^ 




Movable Tumbler-Turning Projeetion 

the use of skeleton keys in the lock. 
The key is inserted in the hole, then 
the plunger or rod is pushed in, which 
forces the tumbler-turning projection 
out into position. — Contributed by 
Francis Chetlain, Chicago. 



Hasp Made of a Hinge 

Requiring a hasp and having none 
handy, I made one from an old strap 
hinge, as shown 
in the illustra- 
tion. This 
served the pur- 
pose as well as 
the ordinary 
hasp. To still 
better prevent 
interference, the 
^art screwed to 

the door can be bent over the edge, 
and the screws turned in from the back 
side. — Contributed by Oscar N. An- 
derson, Canby, Minn. 




An Electrician's Pipe Wrench 

A wrench that will be handy for put- 
ting up gas or combination fixtures can 
be made of a common alligator wrench 
and a piece of steel to form an oflFset 
handle. The manner of construction 
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Bxtenelon Handle on Wreneh 

and dimensions for the handle are 
shown in the illustration. — Contributed 
by E. G. Backus, Hackei\s^.cVL^\^,\. 
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T-Square Attachments for a Drawing 
Board 

The attachments are used to hold 
the T-square firmly against the edge 
of the drawing board. The end of the 




board is fitted, for its whole length, 
with a brass strip 1 in, wide and Vb in. 
thick. This strip is bent as shown at 
B. A small piece of brass is shaped as 
shown at A and two holes drilled for 
screws to fasten it on the head of the 
T-square. The long brass strip is also 
drilled, and fastened to the board with 
screws. The lower bracket or strip 
bears against the small angle A and 
keeps the square in the right position, 
while at the same time allowing it to 
be freely moved up and down the 
board. — Contributed by Chas, Home- 
wood, Waterloo, Iowa, 

A Substitute for an Expansive Bolt 
If in need of an expansive bolt when 
there is none at hand, use an ordinary 
cotter. Pick out a pin a little smaller 
than the hole bored to 
receive it. File a few 
grooves in the outer sur- 
face and insert it in the 
hole with a wood wedge 
between the legs. As 
the wedge strikes the 
bottom of the hole it 
forces the legs of the 
cotter apart and expands 
it against the sides of 
the hole. Small metal rings can be 
very easily fastened to sidewalks or 
walls in this manner. — Contributed by 
G. H, Holter, Jasper, Minn. 



Inflating a Bicycle Tire witJiout n 
Pump 

When going out for a ride on my 
bicycle one day, I found that a tire 
was without air, and I had no bicycle 
pump. The idea occurred to me to use 
the water pressure from the hydrant, 
I drained the garden hose and made a 
tight connection between the nozzle 
and the tire valve, I then turned on 
the water which forced the air in the 
hose into the tire. When the desired 
pressure was obtained, I broke the 
connection and turned off the water. — 
Contributed by James Leslie, Arrow- 
rock, Idaho. 

Forming a Lathe Tool 

A number of cam rolls with a 

rounded face had to be made, and not 

desiring to spend much time on them, 



Sbowliic Part Cut Awmr 

I avoided making a template from 
which to file a tool in the following 
manner; The stock for the tool was 
tilted at an angle of 10 deg. and a hole 
drilled of the proper diameter. The 
surplus metal shown by the dotted 
lines was then removed from the front 
of the tool. — Contributed by Jos. C. 
Wilson, W, Lynn, Mass. 



How to Drive Nails to Avoid 

Splitting 
When it is n,ecessary to drive nails 
in places where there is danger of split- 
ting, and a drill of the proper size is 
not at hand for starting a hole, simply 
file or grind the point of the nail to a 
chisel edge instead of the regular four- 
sided point, and drive the nail with the 
sharp edge thus made cutting across 
or at right angles to the grain of the 
wood. — Contributed by Aug, Gerten- 
bach, Quincy, III. 
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A Window Lock 

A combined window lock and stop 
that is handy for the summer time is 

made of wood 
or metal as de- 
sired and at- 
tached to the up- 
per part of the 
lower sash with 
screws. The ser- 
rated edge of the 
lever is kept in 
close contact 
with the upper 
sash by a coil 
spring placed un- 
der its outer end. 
Either sash can 
be adjusted and locked at any point. 
The stop also keeps the sash from rat- 
tling. — Contributed by S. Yamaskita, 
Hoquiam, Wash. 




How to Make a Concrete Settee 

A concrete settee for the summer 
house, cemetery or lawn, can be easily 
made over an old discarded wood set- 
tee. The one described was made over 
an old depot seat, which was 10 ft. 
long, with a cast-iron frame and wood 
slats for the back and seat. The seat 



was cut to make it 6 ft. long. This 
was done by removing the screws 
holding the slats and sawing the slats 
to the proper length, then secttrcly 
fastening them again. 

The back was reinforced with two 
%-in. rods crossing it in the form of 
an X, which were passed through 
small holes drilled in the casting be- 
hind the slats, and drawn up tightly. 
Similar rods were crossed under the 
seat. This made the frame very rigid 
and the whole thing was then covered 
with expanded metal such as used for 
stucco houses. This was nailed to the 
slats and wired to the legs and other 
metal parts. The entire settee now ap- 
peared as if it were made of expanded 
metal. 

A stiff mortar of sand and cement, 
with about two parts of sand to one of 
cement, was applied to the metal lath, 
care being taken to fill all the openings 
in the meshes. The mortar was ap- 
plied until the metal was all covered, 
then a smooth coat put over it. This 
made a solid settee that would stand 
any kind of weather. — Contributed by 
W. E. Morey, Chicago. 



CIA white spot on furniture varnish 
may be removed by holding a hot iron 
over It. 



A New Three-Horse Evener 



The three-horse evener shown in 
the sketch differs from the ordinary 

kind in that 

ext e n s i o n ^^^ 



ipmumm 



parts are used to hitch the third 
horse in front of the tongue. It is 
made by using the doubletree for 
a two-horse team and, in place of 
the singletrees, use the pieces 
shown. Each of these pieces is a 
little longer than one-half the length 
of the doubletree. Each piece is 
fastened to the doubletree in place 
of a singletree at a point 
one-third the way from one 
end. The singletrees are 
fastened to the short end of 
' ^ pieces, and the longer 




ends of the two are joined with two 

bars and a clevis which is attached 

— I to a chain 

v..A,r^ II  y running o n 
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the under side of the tongue. The 
chain is kept from sagging by several 
hooks or rings fastened in the wood. 
This evener prevents the lead horse 
from pulling the greater part of the 
load. The sketch shows the under 
side of the tongue. — Contributed by 
W. W. McLean, St. Louis, Ma 



(TA small brass tube forced 
through the earth into « 
gopher hole leaves a channd 
for charging the animaTs 
nest with poison or gas. 
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List of Uaterials 



FOUNDATION POSTS 



d Iron t to 6 Safficiei 



U piecea. 2 bT 10 In.. 10 It. lopc. 
3 piecea. 2 bi 10 in.. 16 It. loiu. 

STUDS 

« (ladt. 2 br 4 id.. 6 It. tool. 

3 irud*. 2bt * in.. 16 11. lonf . 

PLATES 

30 plecei. 2 br 4 



..2bT4i 



■. 2 br 4 1 



.12(1. 



..Sit. loot. 



RAFTERS 
26 pJMM, 2 br 4 in.. 14 II. lone, 

SIDING AKD PARTITIONS 
65 b<wrd>. X br U in.. 16 11. loos. S4-S. 

ROOF 
SufficieDl Itimbec to cater I.OOOiQ. It. 

FLOOR 
SnScieDl loDgae-iDd-trooncd boud* tocii*i 



EAV-E-FINISHING MATERIAL 
4 boudi. X bT 4 in.. 16 it. low. &4-S. 
4 bouds. X br 1 in.. 14 It. tooc. Sri-S. 

WINDOWS 
2daBblecueBK«lL 

DOCKS 



AboDI 51 



DOOR CASINGS 
«pieceL)|br6in.. 7ft. loni. S4-S. 
1 piece. X br 6 in.. U It. low. S-4-S. 
6 piecea. X br 1 in.. 7 ft. lone. S-4-S. 
1 piece. Xbr lis.. 16 fL laBt,S4^Si. 
HARDWARE 
15 piira dI hinisL 
Zcbiiabolla. 
3 locka. ^ 

-. SodD^L 

■cblOdudgdniilL 
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and loss in matching the boards. The 
same will hold true with the roofing 
material. 

There are several kinds of prepared 
roofing material. Some of it is a good 
imitation of red shingles. The nails 
and washers are furnished with the 
roofing, lie sure to have the nails 
shorter than the thickness of the roof- 
ing bi)ard.s. 

The windows can be purchased com- 
plete with sash and frames, including 



the outside trim. The size to pur- 
chase is sash having 9 lights of 8 by 
10-iii. glass. 

A full set of carpenter's tools is 
not necessary. A hammer, crosscut 
saw, rip saw, square, level, chalkline, 
block plane, screwdriver, one *A-in. 
and one %-m. chisel, a mallet, brace. 



and set of bits are the tools most 
necessary. 

The first thing to do is to locate a 
level site and lay out the ground plan 
with stakes and the line. Square this 
up so as to form a perfect rectangle, 
20 ft. by 32 ft. Locate the foundation 
posts and dig holes for them. Allow 
their upper ends to project 6 or 8 in. 
out of the ground. The posts are set 
in the holes as shown in the sketch. A 
few stones or flat rocks placed in the 
bottom of each hole will make a firmer 
foundation. Before tamping in the 
earth about each post be sure it is in 
its proper place. This can be deter- 
mined by the line. 

A 13-ft. straightedge should be 
made from one of the flooring or fin- 
ishing boards and used with the level 
in lining up and leveling the top ends 
of the posts. After marking the tops 
with the aid of the level and straight- 
edge they are sawed off and the joists 
placed on them as shown in the joist 
plan. The ends of each joist are kept 
in place with spikes driven through 
the stringers. The location of the 
joists can be found by laying out the 
divisions given in the plan. They are 
bridged through the center as shown 
in the detailed sketch. 

After the joists are all in place lay 
three lines of floor plates for the studs, 
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two on the long sides and one on the after which each stud is plumbed and 
line of the wall back of the porch, braced to keep it in the right place un- 
These are squared to fit in place and til other work is finished. Both sides 
spiked to the joists, A few boards are and porch posts are raised in like man- 
laid temporarily on the joists and the ner and the tops joined by the upper 
studs made ready for raising. It joists or tie pieces. The locations of 



would be well to purchase a dozen or 
more rough boards 16 ft. long for this 
purpose and for staging where re- 
quired. The studs are measured, 
squared, and sawed to length. 

The location of each stud is laid out 
on the floor plate; first measure the 
width of the window frame which is 
set between studs, and locate them to 
fit the frame. After marking these 
plates, the upper plates that go on top 
of the studs are laid out by the floor 
plates and marks made to locate the 
studs in exactly the same positions. 
Each pair of plates should be similarly 
marked. As the top plates consist of 
double pieces, they are cut with the 
joints staggering, and after spiking 
one plate to the top ends of the studs, 
the other one is then spiked on top of 
the first. This operation is done while 
the studs and top plates are lying on 
the temporary floor. After accom- 
plishing this bit of work, the entire 
side is raised and braced to the joists, 



these are laid out on the top plates, as 
shown by the rafter plan. Each piece 
is placed on the outside of each rafter 
location, beginning in the center until 
the ends are reached, then each end tie 
is placed on the inside of each last 
rafter. They are toe-nailed to the 
plates. Be sure to properly brace the 
studs both ways and keep them plumb 
as the work progresses. 

The rafters are now laid out and cut, 
then raised in pairs in the positions 
designated, the upper beveled ends be- 
ing spiked together. The lower ends 
are spiked to the plates. They are then 
braced to keep the space between them 
equal. It may be well to state that the 
bracing for the studs and rafters is 
only temporary and a few of the floor- 
ing boards may be used for this pur- 
pose. 

The end studs are now cut and put 
in place with top plates. Be sure to 
measure the window frames before lo- 
cating the studs on the plates. The 
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plates arc cut to fit in between the 
ends of the plates running the long 
way of the building, or they may be 
lapped at the corners, one crossing the 
other, if desired. 

The roofing boards are next laid on 
the rafters. If beaded material is used, 
the beaded surface is turned down. 
Start at the bottom and lay the boards 
toward the top, staggering the joints 
and cutting them to match on the raf- 
ters. Be sure to draw the tongue 
closely in the groove before nailing 
each board. Allow the ends to project 
about 13 in. over the end rafters. 
When this is complete mark the pro- 
jecting ends of the boards on the 
gables at the ridge and the eaves 12 in. 
from the outside surface of the loca- 
tion of the siding. Chalk the line and 
snap it full length on both sides of the 
roof at each end on the 12-in. mark. 
Saw the ends of the boards off square 
on the chalked line and proceed to put 
on the finishing boards. 

The finishing boards are nailed to 
the ends of the rafters at the eaves, 
and to the ends of the roofing boards 
on the gables. The boards are now 
ready for the roofing, which is cut in 



horizontal lengths. Each length is put 
on and nailed down with the roofing 
nails and washers, placing them only 
in the lower edge of each piece. Begin 
at the bottom on both sides and lay 
the lengths the same as shingles, over- 
lapping the edges 3 or 4 in. The lower 
edge of the first length is turned over 
and nailed into the eave-finishing 
boards, and the ends turned over and 
nailed into the gable-finishing boards. 
Nailing the siding in place is next in 
order. A 1-in. strip is nailed at the 
bottom edge of the stringers and joist 
to make the slant for the first row of 




Joist Bridging 

boards. These pieces can be cut from 
any rough material. The siding 
boards are lapped about 1 in. This lap 
can be determined by stepping the di- 
visions — seven for the space up to the 
top of the upper plates — on the corner 
and window studs. The boards are so 
cut as to have them project a little 
over into each window space. When 
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the boards are all on, this allows suffi- 
cient end for making a chalked line and 
sawing to closely fit the window 
frame. 

The ends at the comers are cut on 
a bevel, so that the boards will fit with- 



wall studs back of the porch, and studs 
cut and nailed into place connecting 
the rafters to make the wall extend to 
the roof. 

The open part on the outside below 
the joist can be covered with metal, 
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Rafter Plan 



out upright corner-finishing boards. 
The detail sketch of the corner shows 
how the joint is made. Commence nail- 
ing the boards on at the bottom and 
finish the course around the building 
before starting the next course. After 
nailing the siding on, plumb and make 
chalked lines for the window frames 
and saw off the projecting ends of the 
boards. Put in the frames and hinge 
the sash at the top or sides as desired. 
The flooring is now laid. Be careful 
to draw the tongue-and-grooved edges 
close together. After laying both 
porch and inside floor, lay out the lo- 
cation for the partitions and set the 
studs. The partition boards are not 
lapped. They are only nailed on to 
cover the space up to the top of the 
plate, the upper part being left open 
for ventilation. A plate is nailed on 
the upper joists or ties just over the 



made to imitate brick or stone, to keep 
vermin out. If an oil stove is used for 
cooking, there is no need of a chimney, 
but if a stove is used a chimney can be 
constructed of terra-cotta sewer tile. 
If a fireplace is wanted, one can be put 
in with field stone or brick. The one 
shown is of field stone picked up in the 
vicinity of the building. In building 
the fireplace, the stringer on the back 
side of the building is cut out, the ends 
of the joists cut off and a header put 
in, back far enough for the front of the 
fireplace, and the stone or brick started 
on the earth and built up through the 
opening, carrying it up and finishing 
with a chimney. When putting in the 
fireplace it is best to provide four extra 
foundation posts to set at the ends of 
the header and at the ends of the 
stringer where it is cut. 
The boards for the doors are placed 
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on two timbers having a level surface, 
and they are drawn closely together 
with clamps, or they can be placed be- 
tween blocks spiked to the timbers 
and drawn together, with wedges. 
After the tongues of the boards are 
drawn closely in the grooves, two bat- 
tens are nailed across the boards, one 
near each end, and one batten is nailed 
diagonally between them. Use short 
nails, driven in on a slant, so that they 
will not pass through the boards. Be 
sure to have enough boards to make 
the full size of the door with a surplus 
sufficient for dressing to fit the open- 
ing. The doors are then fastened to 
the casing the same as an ordinary 
door. 

It is best to paint the outside with 
three coats of paint, allowing each coat 



to dry thoroughly before the next is 
applied. If surfaced material is used, 
the interior can be stained to produce 
a pleasing effect. 
The size and construction of this 




house may be somewhat modified, hut 
the general scheme is especially 
adapted for a permanent camp in the 
woods, or near a river or lakeside. 



Attachment which Pennits Oarsman 

to Face Forward 

When a person rowing wants to face 

in the direction he is traveling, the 



100 parts of water. Several plates of 
carbon should be immersed in the 
same bath and connected by bare wires 
to the metal plate supporting the files. 
The cavities in the file are eaten 
deeper, and the edges are made almost 
as sharp as if worked by a file cutter. 



attachment for each oar shown in the 
sketch will serve his purpose. The 
oar is cut in two at the place where 
it rests in the oarlock of the boat. 
Each part of the oar is hinged to a 
piece, which is also hinged to the gun- 
wale of the boat. The oar parts are 
connected with two straps of metal. 
The construction is clearly shown. 

How to Sharpen Old Files 
A method to sharpen old files that 
has proven quite satisfactory, although 
it is rather odd, is to clean them of all 
grease and foreign matter and suspend 
them from a metal plate, by a piece of 
bare wire, in a bath of 3 parts of sul- 
phuric acid, 6 parts of nitric acid and 



Laying Out Suir Strings with a 
Square 

In laying out stair strings I find 
that time will be saved if I attach two 
%-in. strips of wood, one on each side 




of the square, as shown in the sketch, 
so as to obtain the desired rise and 
run. All treads can be quickly and ac- 
curately marked with this device. — 
Contributed by C. Elmer Boehmer, 
Pittsburg, Pa, 
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Small Clamp for Woodworkers 

Cut two pieces of ^-in. sheet 
metal, 2 in. wide and 314 in. long as 
shown at A, Fig. 1. Make a slot at 





Fig. I 
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Woodworker's Clamp 



B, a little over % in. long by Yg in. 
wide. Drill i^^-in. holes at points 
DD, and make a dent at C. File small 
notches in the end as shown. 

Bend or hammer the plates to the 
shape shown in Fig. 2 and fasten them 
together with a rivet E. The spring 
F passes through the slot B in each 
jaw and the points are set in the dents 
made at C. This makes a very handy 
clamp for small woodwork. — Contrib- 
uted by W. B. Matthews, Rochester, 
New York. 



Melting Pot for Cyanide of Potassiiun 

For ordinary casehardening (other 
than the slow process called pack 
hardening), I have found a most use- 
ful adjunct in the cast-iron melting 
pot shown in the figure. As will be 
noticed, it has a relatively thick bot- 
tom. This is an advantage over ladles 
and similar thin receptacles because it 

is not easily 
burned through 
in the forge 
fire, it retains 
the heat when 
once brought 
to a red, and it does not readily warp. 
Enough cyanide should be put in to 
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fill the pot about half full when melted. 
Then it is only necessary to drop in 
small pieces to be hardened, leave them 
a couple of minutes, and dip in water. 
An article immersed in a red-hot liquid 
heats up more quickly than if in a red- 
hot coal fire, because of the more com- 
plete contact of the source of heat 

When casehardening for colors, this 
pot turns out "work perfectly clean. If 
it is possible to have running water, 
an air jet in a tank of water or a water 
jet, the full benefits of the melting pot 
are realized and one is rewarded with 
fine mottled surfaces. The pot is 
round in shape and may be made of 
any size proportional to the work at 
hand. For small screws and nuts, a 
pot 4 in. inside diameter by 1% in. 
deep is suffitient. — Contributed by D. 
A. H. 

Combined Emery Stand and Speed 

Lathe 

Th* ordinary emery stand can be 
used as a speed lathe by boring a hole 
in th<i end of the spindle and inserting 
a chuck, A. This can be used for filing 




Chuck on Bad of Shaft 

pins, polishing and lapping bushings 
for jigs, and for a number of small jobs 
that h^we to be done on a regular speed 
lathe. — Contributed by F. G. Marbach, 
Cleveland, O. 

Rubber Stamps Used on Tracing 

Cloth 

Sometimes a number of blueprints 
are needed 5or announcements or other 
purposes, and to make the tracing by 
the usual method would take several 
hours of time. With a set of rubber 
type and a pad of heavy-body black ink 
one can do the work very quickly and 
better than if the letters were drawn. 

The tracing cloth or paper is placed 
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upon the board as usual, and the spaces 
for the letters marked with a hard pen- 
cil. The rubber types, thoroughly 
inked, can then be applied in their 
proper order. If an imperfect print 
of the letter is made, a very soft eraser 
used at once will easily remove the 
ink. A simple border can be drawn 
around the letters, if desired. The 
cloth or paper will dry in a few min- 
utes and the blueprints made there- 
from will be as good, if not better than 
when made in drawing ink with 
a pen. 



How to Make a Weed Puller 

The puller is made of a piece of 
heavy galvanized iron, 5 by 2^^ in., 
cut as shown at A, and bent into the 
shape B. After shaping the metal, the 
small */4-rn. projection is placed under 
the opposite side and then soldered. 
The tube-shaped metal is then fas- 



tened to a handle with two pieces of 
strap iron, using bolts and rivets as 
shown at C. 
The puller is used by pushing the 



Repairing Tire-Casing Blowout with a 
Strap 

Every person running an automobile 
will at some time have a blowout in the 
outer casing. When this happens in 
the country or away from home, a 
casing of the required size cannot 
always be secured at small shops, so 
the autoist must make some kind of a 
repair. I have found that a strap about 
1 in. wide and 
long enough to 
reach seven o r 
eight times 
around the tire 
makes a very 
satisfactory re- 
pair covering in emergencies. 

The strap should have a buckle and 
a keeper at one end and a number of 
holes at the other. In placing the 
strap, a portion of the air is let out of 
the tire; then the strap can be wrapped 
tightly. After the strap is in place, in- 
flate the tire and it will give from 300 
to 500 miles' service. A strap can 
usually be secured at any farm house. 
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sharp point of the metal into the earth, 
having lirst inserted the stalk of the 
weed in the hole. Then turn the 
handle and draw the puller out, and 
the weed with all its roots will be re- 
moved. — Contributed by Arthur L. 
Chetlain, Chicago. 

A Coat Hanger 
When attending a meeting or social 
assemblage where no accommodation 
is made for 
wraps, I find it 
very handy to 
take along an or- 
dinary picture 
hanger. The 
broad end can 
b e hung over 
any window sill, 
door or any pro- 
truding object 
and the coat 
hung on it as 
shown in the 

sketch. — Contributed by J. A. Whamer, 
Schenectady, N. Y. 

CAluminum surfaces may be cleaned 
with a stift-bristled brush and a solu- 
tion of from 5 to 8 parts of water to 1 
part of sulphuric acid. Then a mix- 
ture of fine emery and turpentine 
should be applied vigorously with the 
same brush. 
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A Sandpaper Holder 

The accompanying illustration shows 
the construction of a sandpaper 
holder used by a carpenter. The 




Holder for Sandiwper 

hinge A and lock B are of iron, the 
other parts are of wood. After the 
sandpaper C is placed around the bot- 
tom of the holder, it is folded up and 
over the space covered by the holding 
block. The lock is swung around on 
the pivoting screw, fastening the block 
and holding the sandpaper securely. — 
Contributed by Jas. M. Kane, Doyles- 
town. Pa. 

A Back Cutting-Off Tool for a Lathe 

When cutting off drill rods or small 
wire in the lathe with an ordinary cut- 
ting-off tool, much trouble is experi- 
enced owing to the fact that the tool 
will either dig into the work or else 
the work tries to climb on top of the 
cutting-off tool. 

A tool made like that shown in 'the 




Back Cuttinc-Off Tool 



sketch will work extremely well. The 
only difference between this and the 
ordinary tool is that the work is cut 



off from the back instead of in front. 
The tool will spring away from the 
work instead of digging into it and 
when the piece is cut off, it will have 
a nice smooth face and be straight. — 
Contributed by Chas. Homewood, Wa- 
terloo, Iowa. 



How to Make a Micrometer 

A caliper that will read in thou- 
sandths of an inch is a very handy tool, 
but its high price prohibits many 
amateurs from possessing one. How- 
ever, by following the directions 
closely, one that will fill all the re- 
quirements of the most expensive in- 
strument can be made at a nominal 
cost. 

The frame is cut from heavy sheet 
metal and the ends rolled over to form 
openings y^ and %-in. in diameter. A 
piece of brass tubing, % in. outside di- 
ameter and 2 in. long, is fastened se- 
curely into the larger opening. On the 
other end of this tube braze a nut 
tapped with a ^/4-in. tap, having 40 
threads. The sleeve is made of an- 







Homemade IDcrometer 

Other piece of tubing large enough to 
go over the nut. Fit a bushing in one 
end of this sleeve and bevel the other 
to about 45 deg. Divide the bevel on 
its circumference into 25 parts, num- 
bering every fifth graduation, begin- 
ning with zero. Thread a 4-in. rod 
about half way to fit the nut and 
fasten it in the outer end of the sleeve 
with a bushing. The anvil is a piece 
of Vi-in. rod fastened in the opposite 
frame opening, allowing it to project 
inside the frame ^2 >"• Run the sleeve 
down until the screw comes against 
the anvil and make a mark on the sta- 
tionary tube to register with the zero 
mark on the sleeve and at right angles 
to it. Turn the sleeve one revolu- 
tion and make another mark. Con- 
tinue this operation until the caliper Js 
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opened to its full capacity. One com- 
plete turn of the sleeve represents 1/40 
m. One twenty-fifth of a turn equals 
1/25 of 1/40 or 1/1000 in. Half and 
quarter thousandths can be readily es- 
timated. — Contributed by A. Weaver, 
Clemmons, N. C. 

Strap for a Metal Lunch Pai] 

One day I noticed that the lunch pail 

carried by a workman had a leather 



strap, cut in the center 
and placed around the 
lunch pail as shown. 
This is a very good 
idea for anyone that 
wishes to carry the 
lunch pail so that the 
cover is held tightly 
and safely in place. — 

Contributed by Jas, E. Noble, Toronto, 

Canada. 

Carrier for Lead Fuse Wire 
An exceedingly handy and simple 
arrangement for carrying fuse wire in 
a kit can be made of a leather strap, 8 
in, long and 8 in. wide. Cut four 
notches on each side of the strap, each 
pair of notches being directly opposite. 
The notches are 1 in. wide and % in. 
deep. Four sizes of wire can be kept 



is a very tedious job and I therefore 
constructed a straightedge of celluloid, 
as shown in the sketch, to draw these 




on this strap, where it will not get 
twisted and is always easily found. — 
Contributed by G. B. Pollock, Chicago. 

Drawing Points on the Circumference 
of a Circle 
When it is necessary to draw a num- 
ber of locations for bolts, studs, rivets, 
etc., on the circumference of a circle 
in drafting, the spaces are generally 
stepped off with the dividers and their 
center lines drawn with an angle. This 
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lines rapidly. It is held to the center 
of the circle by a glass-head push pin, 
while the bar is being swung around 
to any point on the circumference to 
draw the centerlines. The hole for the 
pin is made an easy fit. — Contributed 
by C. P. Caulkins, New London, Conn. 

How to Make an S-Wrench 
Secure a piece of 10-in. I-beam, ^ 
in. thick, and heat the flanges and turn 
them outward to fit over nuts of the 
desired size. Bend the web into S-shape 
as shown, and finish as desired. This 




ef I-B**in Stctioo 



is a simple way of making a very good 
wrench, which, being of the best ma- 
terial, is also very strong. — Contribu- 
ted by W. H. Ruchlein, Soldier, Idaho. 

Substitute for Window Weights 
Cut a groove in the window sash on 
one or both sides, as shown at A in 
the sketch, and 
fasten a good 
stiff spring, B, 
in the recess 
with screws. 
The outward 
pressure of the 
spring will hold 
the window at 
any desired 
point, while the 
sash can be 
raised or low- 
ered without the least difficulty. 
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Piling Lumber for Drying 

When piling lumber outside to dry, 
lay it up as shown in the sketch in- 
stead of in the usual triangular pile. 




Method of Laying the Boarde 

Lay the boards on in the way they are 
numbered to the full height of the pile. 
— Contributed by C. R. Poole, Los An- 
geles, Cal. 

To Hold a Bandage in Place 

Use two or more strips of adhesive 
plaster applied up and down on the 
wrapping at equal distances apart. 
These will hold the turns of the band- 
age in place as well as making a sup- 
port. This will apply to a bandage on 
a finger as well as to one on the arm 
or leg. — Contributed by Mrs. Homer 
S. Smith, Westerville, O. 

Cleaning Out Conduits 

The sketch illustrates a mandrel 
which I consider to be the best I have 
ever seen for cleaning out conduits. It 




Wood Block with End Washers 

is designed to be pulled through vitri- 
fied ducts to remove any stone, con- 
crete or other obstruction which may 
have entered during the construction 
of the duct. For this reason the 
leather washers at each end should 
always fit the duct snugly and should 
be changed when worn, so that they 
will always have such a fit. If a pull- 
ing line of %-in. stranded wire is used, 
almost any obstruction which may 
have entered the duct can be removed. 
A line should be fastened to the rear 



end of the mandrel as well as to the 
forward end. This allows for pulling 
the mandrel back and forth, when it is 
necessary to remove some obstruction 
by the "bumping" method. — Contrib- 
uted by G^o. M. Petersen, Buffalo, 
New York. 



Cutting Coves on a Saw 

On one occasion it was necessary 
to make some large coves to place on 
forms for concrete work and as we 
had no sticker or knives large enough 
to cut the arc, I suggested that the 
cove could be successfully made on a 
ripsaw so constructed that it may be 
raised and lowered by turning a screw. 
A guide was placed diagonally on the 
table as shown, and the saw lowered 




Manner of Setting the Oauce 

SO that it projected about % in. above 
the table top. The timber was pushed 
over the saw for the first cut. The 
saw was raised a little each cut and 
a perfect cove was thus made. Almost 
any size cove can be cut by placing 
the guide at different angles. — Contrib- 
uted by S. Stackey, Niagara Falls, Ont 



Tongs for Carrying Large Shafting 

It is unsatisfactory to carry large 
shafting by hand as it cannot be laid 
down without the risk of injuring a 
finger. Tongs made as shown in the 




Shaftinff Tonga 



sketch are very convenient, as four 
men can carry large shafting, easily 
picking it up or laying it down. 
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To Keep Vines out of a Scsrthe Crotch 

About 5 in. from the butt end of the 
scythe blade and in the center drill a 
%-in. hole. Bend a piece of A-^J*- 
iron, 10 in. long, into a small hook at 
one end and make a small loop at the 
other. Place the hook in the hole in 
the blade and fasten the loop end on 
the snath. This will keep vines from 
getting fastened where the blade joins 
the snath. — Contributed by Jos. E. 
Thompson, Griswoldville, Ga. 



a Curved Hole in a Shaft 

A certain piece of work called for a 
1-in. shaft, 7 in. long, with a %-in. hole 
in the center of it for about two-thirds 
of the way, then abruptly ending and 
opening out on the surface. The hole 
was made in the following manner: 
A 1%-in. shaft was procured and bent 
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Curved Hole in Shaft 

at about one-third of its length as 
shown in Fig. 1. A %-in. hole was 
drilled through the center of the shaft 
so it would come out on the bend. The 
shaft was then heated and straight- 
ened out, after which it was turned 
down to 1 in. in diameter, as shown in 
Fig. 2. — Contributed by Chas. Hatten- 
berger, Buffalo, N. Y. 



A Fisherman's Bridle 

The fisherman when fishing for mack- 
erel finds it very important to bridle 
the boat and make the craft lie broad- 
side or crosswise to the tide or cur- 
rent. 

The chum or stosh which is thrown 



on the water to attract or bait the fish 
will eddy around on the lee side of the 
boat and will not drift away with the 
tide so rapidly. The slick on the sur- 
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Bridle on • Boat 

face of the water which is produced by 
the oily chum will generally go the 
way the wind drives it. The anchor 
line A is attached to the bow of the 
boat and the bridle line is shown at B. 
The sketch also shows the bridle hitch 
which will not slip or gain when in 
use. This bridle line is attached to 
the stern of the boat and is adjusted 
to suit the fisherman's fancy. 

Bridling the boat for snapper blues 
or other fishing is found to be quite 
an advantage to the angler. 



Tabs for the Leaves of a Book 

In books containing any special in- 
formation, markers are very desirable 
to make it possible to refer quickly 
to some particular subject. I have 
found that strips of courtplaster. A, 
doubled, B, and applied to the leaf, as 
shown at C, make good markers. They 
do not injure the book and can be 
soaked off when desired. Even a 




Courtplaster Tab* 



thumb inde;x can be made this way. — 
Contributed by A. S. Thomas, Gordon, 
Ontario. 
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Grape Arbor of Gas Pipe 

A very substantial grape arbor can 
be made of pipe and fittings, the posts 
or uprights being 2-in., and the hori- 
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Oa»-Pipe Arbor 

zontals, 1-in. pipe. The holes for the 
uprights are dug, and after the pipes 
are all in the fi.ttings, the entire arbor 
is raised and the lower ends of the 
pipes set in the holes. It is then 
plumbed and propped, and concrete is 
tamped in the holes. This will make 
an arbor that will be solid and last a 
long time, if kept well painted. — Con- 
tributed by R. M. Peffer, Camp Hill, 
Pennsylvania. 



A Disinfectant for Shops 

To disinfect a room having machin- 
ery in it is difficult to do by the or- 
dinary means. Sulphur cannot be used 
as it injures the machinery, and cor- 
rosive sublimate is harmful to the fin- 
ish on the metal. The following 
method will be found satisfactory : The 
room should be saturated with steam 
and tightly closed. In a few minutes 
a goodly amount of formaldehyde gas 
should be liberated by a formalin lamp, 
which can be secured at any drug store, 
or if this cannot be had, a quantity of 
40-per-cent formalin may be purchased 
— an ounce for each room — and placed 
in a tin pan and heated by setting the 
pan on hot sand or clay. The best 
method is to heat the sand in an oven 
while steaming the room. After the 



room is well moistened the sand hold- 
ing the pan should be placed in the 
room and all openings tightly closed. 
After a few hours the room should be 
well aired. 

The quantity of formalin to be used 
is governed by the size of the room. 
Enough should be used to saturate the 
steam. One ounce of 40-per-ccnt 
formalin should saturate a very large 
room. — Contributed by Loren Ward, 
Des Moines, la. 



Locating a Ground on a Circuit 

Often in the operation of a circuit it 
will, in some way, become connected 
to the earth, of "grounded" as it is 
termed, which may result in the cir- 
cuit being thrown out of use until the 
ground connection is removed. 

A simple and fairly accurate method 
of locating a ground is as follows : As- 
sume that a circuit is composed of two 
wires, AB and CD in the diagram, of 
the same material and the same cross- 
section, and that one of these wires, 
say, CD is grounded, but the location 
of the ground unknown. Join the dis- 
tant ends of the two wires together 
between B and D by means of a heavy 
copper lead so as to introduce a very 
small resistance in the circuit. Obtain 
a piece of resistance wire, having a 
uniform cross-section, and connect its 
ends to the ends A and C of the wires 
as shown in the diagram. Now, by 
means of a battery or generator, send 
as large a cu.rent through the 
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ZMagram for Locating a Ground 



grounded circuit as the wires will 
safely carry. There will be at the 
same time a current in the resistance 
wire. The rheostat E shown in the 
figure is introduced so as to r^fulate 
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the current. While the current is 
turned on, take an ordinary telephone 
receiver, R, and connect one of the 
terminals to the ground and touch the 
other terminal at various points along 
the resistance wire until a point, F, is 
found, where a minimum click is heard 
in the receiver when held to the ear. 
Measure the distance of this point, F, 
along the wire from the points A and 
C. If the lengths of the two wires, 
AB and CD, are known, the ground 
can now be located. The same rela- 
tion exists between the two parts of 
the resistance wire, EA and EC, as ex- 
ists between the resistances ABDH 
and CH. The relation of the resist- 
ances EA and EC is the same as their 
respective lengths, which we shall call 
Lj and L,, since the wire is uniform in 
cross-section. Likewise the resistance 
ABDH bears the same relation to the 
resistance CH as exists between their 
lengths, which we shall call L3 and L^, 
of these respective parts of the circuit. 

Then 

L. _ L, , 

Let us now express L, in ;terms of 
the length of one wire, which we shall 
call L (and the length L4) and we have 
L3 equal to 2 L — L^. Then 

Lj 2 L — L4 

— = , or 

1— <j ^^4  /6 L-j '-^2 *~~~ ^^2 ^^4 

transposing 

Lj L4 + L, L-f = 2 L Lj 
factoring 

L, (L, + L,) = 2 L L, 

and 

2LL, 

L, = 

L, + L, 

The above expression then gives the 
distance in feet to the fault, or ground, 
when all other measurements are 
made in feet. 



CA length of hose having holes 
punched in its sides greatly facilitates 
the speedy sprinkling of a lawn, the 
end of the hose being plugged. 



Piston Rings Easily Placed ^by Taper 
Bore in Cylinder 

A manufacturer of small gasoline 
engines found it quite an advantage 
and selling point to prepare the cyl- 
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Bevel In Cylinder Bore 



inders of each engine to receive the 
piston rings without clamps or other 
devices to hold the rings in their 
grooves while the piston is slipped into 
the bore. An angle, A, was turned 
out while boring the cylinder to size. 
The ring B will slip down the angle 
as the piston enters the bore. 

The angle is easily turned when 
making a new cylinder as well as when 
reboring an old one, and the time taken 
will be gained many times over 
when replacing pistons. — Contributed 
by L. B. Green, Cleveland, Ohio. 



Raised Bottom in a Pail 

A quart of water may be boiled from 
the flame and heat of a burning news- 
paper by having the bottom of the 
utensil made like 

bo,!le°' To S* ""fc 

the bottoms of 

cooking utensils 

fixed in this 

manner is a 

great boon for 

campers. The bottom being raised 

causes the heat to strike the center of 

the water. — Contributed by W. ^ D. 

Brooks, Paterson, N. J. 
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Driving Automobiles in Cities 

Owners of automobiles in the coun- 
try as well as some of the city owners, 
for that matter, may not be familiar 
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Street Comer Diacram 

with the correct way to drive in cities 
and main traveled roads, says the Au- 
tomobile Dealer and Repairer. The 
accompanying diagram shows the 
right way to drive on streets and of 
turning corners. 



How to Fasten Loose Spectacle Lenses 

Persons using spectacles are some- 
times annoyed by a loose lens — one 
that persists in dropping out of the 
frame. This trouble is caused by 
some slight defect in the edge grinding 
of the lens or to an imperfection in the 
size of the eye wire of the frame. 

If the spectacles cannot be taken to 
an optician or spared to be sent for 
repair, simply place a strip of tinfoil 
in the groove of the frame, reset the 
lens and trim off any tinfoil that may 
remain in sight with a sharp knife. 
When this is carefully done, the foil 
will not show and the lens will be held 
securely in place. 

Rimless spectacles and eyeglasses 
frequently g^ve trouble as the lenses 
affte apt to become loose and wiggle 
disagreeably in the mountings to 



which they are attached. This trouble 
may be traced to a loose screw, or the 
back of the straps that grasp the lenses 
may not be set sufficiently close to the 
lenses. Remove the lenses, bend the 
straps so that they will engage the 
edges of the lenses properly, replace 
the screws carefully, and the trouble 
will be remedied. — Contributed by 
Rem A. Johnston, Ossian, Ind. 



Layout of a Taper Sheet 

The simple method here shown of 
laying out a taper sheet will prove 
especially acceptable to boilermakers 
who are not expert with figures. It is 
contributed to The Boilermaker by 
John A. Higgins: 

Select a sheet 2 or 3 in. wider than 
the height and draw a center line in 
the sheet, as shown in Fig. 1 ; also 
draw a full-size view of the cone, as 
shown in Fig. 1, and find the circum- 
ference of the top and bottom ends by 
multiplying the respective diameters 
by 3 1/7. Lay off one-half of the cir- 
cumference of the small end on each 
side of the center line. Measure off 
the height of the cone on the center 





Lajring Out a Taper Sheet 

line, draw a line across the sheet at 
this point, and on this lay off the cir- 
cumference of the large end as t>efore» 
and strike in the side lines. 
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Now find the center of a circle which 
will strike three sides of the layout, as 
shown in Fig. 2, and from that center 
spread the trammels to the high corner 
and bisect the center line. You have 
then found the chord of the arc, and 
with a batten held at the outer points 
and sprung in the center to touch the 
point on the center line, draw in the 
curve around the batten. Now lay off 
the height of the cone on the center 
line and transfer the batten to the top 
and draw in the upper curve. The top 
and bottom lines are the lines to which 
the pattern should be cut, while the 
side lines locate the centers of rivet 
holes. 

With a little care on the part of the 
layer-out, this method will be found 
satisfactory, and it will give suffi- 
ciently accurate results. 



Anvil Hardy Holder 

After using a hardy on an anvil it 
is sometimes in the way for finishing 
the work in hand. I devised a hardy 
holder which I attached to the anvil 
block as shown in the sketch. The 
hardy A, or a similar tool, fits in a 
hole in the upper end of a bar of iron 
B, which is made of 1 by 1-in. stock, 
and the lower end is hinged at C to 
the anvil block. When needed, the 




Holder Attached to Anvil Block 

hardy can be quickly pulled into posi- 
tion without taking the hands from the 
hammer and tongs. — Contributed by 
J. A. Polk, Mansfield, O. 



Emergency Wrench for Large Work 

As I desired to remove the base nut 
from a large hand pump and had no 
wrench large enough to fit over it, I 




used two small wrenches, tied to- 
gether with wire as shown in the 
sketch. The handles were drawn 
tightly together as they were turned. 
The nut was easily removed. — Contrib- 
uted by Jas. J. Reeves, Chicago, 111. 



DrUling with Small Drills 

A small drill is very apt to break off 
while being used, especially in a breast 
drill. I remedy this trouble by having 
two drills of each size, one of which I 
break off, saving some of the twisted 
portion of the bit and grinding a point 
on it. This is used exclusively for 
drilling through thin metals, and for 
starting holes in thicker metals. 

Small drills also break easily when 
applying too much feed, but a short 
drill will stand more pressure. The 
full-length drill is substituted when 
the hole is drilled as deep as the short 
one will cut. 

The center web of a drill being 
thicker back of the point, a drill broken 
off and then sharpened will not cut 
quite so easily or quickly as the point 
of a new full-length drill, but in cut- 
ting with a short drill, the elimination 
of that fear of its breaking will more 
than make up for the extra time spent. 
— Contributed by C. W. Goddard, 
Bellaire, Mich. 
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Chalkline Reel 

A simple chalkline reel can be made 
of a thin board cut as shown in the 




Method of Holdioc 
Reel 



illustration. This reel makes a rapid 
and easy way to wind up the line. The 
line will also reel out as easily as if it 
were on a roller. 



Marking a Miter for Cutting Sheet- 
Metal Pipe 

While putting up some galvanized 
sheet-iron rain pipe, I had occasion to 
make a miter joint, and as the pipe 
was formed, I secured the miter line 
as follows: The end of the pipe was 





Angle Marked with Water 

submerged in a barrel of water until 
the mark for the miter was at the sur- 
face of the water. I cut the pipe on 
the water line and thus secured the 
proper miter. — Contributed by Geo. 
M. Mock, Buffalo, N. Y. 



Adjuster for a Plumb-Bob Line 

The length of a plumb-bob line may 
be quickly adjusted by the clip shown 
in the illustration, which was redrawn 
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ses ^*^^^j^^jj^.*jjj^jjjjj^^j^.fra 



LOOP FOR HOOK 
Qip for Plumb Line 




from the Engineering and Mining 
Journal. The clip was made of a piece 
of brass or copper with three holes 



drilled in a line and as dose together as 
possible. The clip should also be as 
small as possible to prevent it from 
throwing the bob off center. 



Drilling Holes in Angle Iron 

Among the many devices used for 
holding angle iron while drilling, one 
of the quickest and easiest methods is 
to make a groove in a block of wood to 
receive one wing of the angle and 
fasten the block to the faceplate. True 
and accurate holes may thus be read- 




Wood Bloek on Pacaplate 



ily drilled in the angle. — Contributed 
by Geo. Lundberg, Huron, S. D. 



Removing Close-Fitting Brasses 

In the accompanying illustration is 
shown an easy way to loosen brasses 
in main connecting rods. After remov- 
ing key, block and bolt from the rod 
and finding the brass tightly wedged 
in, use a bolt of 1-in. diameter having 
sufficient length to fit between the 
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Bolt between Jaws 

jaws. Place the bolt as shown and 
turn the nut in the direction to spread 
the jaws. It is necessary to use two 
wrenches, one to hold the bolt from 
turning and one to turn the nut. This 
gives sufficient pressure to loosen the 
brass, but not enough force to distort 
the jaws. — Contributed by Oliver S. 
Strout, Harrisburg, Pa. 



CAny lost motion should be quickly 
taken up on the bearing of any ma- 
chine. 
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A New Book on Concrete 

For the Home, Farm and Factory 

T the very outset it should be understood that while 
this book contains much that is of interest to the pro- 
fessional concrete worker, the clear directions and great 
variety of work covered make it especially suited to 
the needs of the amateur. 
The farmer- who wishes to make and set some concrete fence 
posts or make a watering trough for his stock ; the shop man who 
wants a concrete forge, or the home lover who wishes to make 
some practical or ornamental article of concrete, will find that this 
handbook tells him just how to proceed, so that he may have 
confidence as to the outcome of his work. 

No wading through a lot of technical terms in order to pick out 
the bit of information needed; just step-by-step instruction 
"written so you can understand it." 

173 ARTICLES— 138 ILLUSTRATIONS 

(THOROUGHLY INDEXED) 

Show you how to make such, things as 



Concrete Fence Posts on the Concrete Garden Furniture 



Farm 

Cheap Concrete Mixer 
Concrete Forge 
Concrete Boat Landings and 

Docks 
Garden Seats of Concrete 
Molds for Making Concrete 

Blocks 
Watering -Troughs in Concrete 
Forms for Concrete Gate Posts 
Rural Mail Box Post 



(5 articles) 
Garden Fountain and Bird 

Bath of Concrete 
Concrete Tile 

Concrete Sidewalk Flagging 
Horse Stalls of Concrete 
Concrete Block Milk House 
Sanitary Drinking Fountain 

of Concrete 
Concrete Curbs and Gutters 
Faultless Concrete Sidewalks 



And practically any other requirement in concrete 



PRICE 50 CENTS, POSTPAID 

Send in your order at once and get ready to do that particular 
piece of work long deferred for want of the "know how," 

POPULAR MECHANICS BOOK DEPARTMENT 
200 East Ontario Street, Chicago 



